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FOREWORD 


This  report  is  part  of  a  continuing  research  effort  of  the 
Economics  and  Costing  Department  of  RAC  aimed  at  develop¬ 
ing  and  Improving  costing  methods  applicable  to  Army  resource 
problems,  primarily  in  the  planning  area  of  Army  management. 
This  research  was  sponsored  by  the  Office  of  the  Comptroller 
of  the  Army. 

The  research  reported  in  this  paper  develops  a  method 
for  determining  the  cost  impact  of  proposed  force  changes  on 
the  operation  and  maintenance,  Army  (OMA)  appropriation  ac¬ 
tivities.  A  study  of  the  Army’s  financial  accounting  system 
structure  and  budget  data  has  been  made  to  form  a  method 
that  will  determine  those  OMA  activities  that  depend  on  force 
changes.  For  these  activities  illustrative  cost- estimating  re¬ 
lations  (CERs)  are  developed. 

Further  research  on  cost-generating  activities  is  planned. 

Arnold  Proichoii 
Head,  Economics  and  Costing  Department 
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Problem 

To  formulate  methods  and  techniques  that  will  (a)  identify  and  classify  the 
operation  and  maintenance,  Army  (OMA) activities  that  are  force -dependent  with 
changes  in  the  Army’s  force  structure,  and  (b)  determine  the  cost  of  the  desig¬ 
nated  force-dependent  OMA  activities  for  incremental  force-planning  purposes. 

Facts 

Planning  decisions  by  military  management  today  require  the  estimation 
of  the  total  incremental  cost  of  each  proposed  force  change  alternative  under 
consideration.  A  force  change  can  oe  a  change  in  the  table(s)  of  organization 
and  equipment  (TOE)  mix,  additional  TOEs,  reorganization  of  a  TOE,  or  a 
new  TOE  with  a  new  materiel  item  or  weapon  system.  The  total  incremental 
ccst  of  a  proposed  force  change  may  include  costs  from  five  appropriations 
for  the  active  Army:  procurement  of  equipment  and  missiles,  Army  (PEMA); 
military  personnel,  Army  (MPA);  Military  Construction,  Army  (MCA);  re¬ 
search,  development,  test  and  evaluation,  Army  (RDTE);  and  OMA.  This  paper 
is  concerned  only  with  the  tech  niques  for  analysis  of  the  OMA  appropriation 
for  use  in  force-change  related  costing. 

The  OMA  appropriation  in  the  main  represents  the  annual  recurring 
costs  of  operating  and  maintaining  a  force;  hence  it  is  of  direct  interest  to  the 
planner.  To  meet  the  planner's  need,  an  effective  system  is  required  to  de¬ 
termine  the  incremental  OMA  costs  of  each  alternative  force  change. 

Discussion 
Past  Methods 

Military  cost  analysts  have  found  OMA  costs  difficult  to  treat  in  the  con¬ 
text  of  incremental  force  costing.  Previous  solutions  were  only  stop-gap  re¬ 
sponses  to  particular  incremental  force-costing  needs.  These  responses  re¬ 
flected  the  lack  of  a  general  OMA  methodology. 

There  have  been  three  specific  problems:  First,  through  assuming  that 
the  total  OMA  cost  depends  only  on  the  number  of  personnel  in  the  force,  the 
analysis  of  the  functional  relations  that  generate  OMA  costs  has  usually  been 
ignored. 

Second,  treating  force -change  costs  as  extrapolations  of  the  average  total 
cost  of  an  existing  similar  force  typically  overstates  costs  because  costs  that 
do  not  depend  on  a  force  change  are  included. 
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SUMMARY 


Third,  a  coat  analysis  error  frequently  committed  but  not  unique  to  In¬ 
cremental  force-cosling  problems  Is  the  Implicit  amortization  of  sunk  costs 
by  inclusion  of  Inherited  existing  assets.  These  costs  do  not  apply  to  the  var¬ 
iable  costs  that  are  the  main  subject  of  this  paper. 

Outline  of  a  New  Method 

The  research  reported  In  this  paper  develops  a  method  for  determining 
the  cost  impact  of  force  changes  on  the  QMA  appropriation.  The  method  is 
built  around  the  Army’s  ilnanclal  accounting  system  and  relies  primarily  on 
Army  budget  data.  To  determine  the  OMA  cost  Impact  of  a  force  change, 
several  classifications  are  made  using  the  accounts  of  the  financial  account¬ 
ing  code. 

Each  account  is  identified  to  a  level  of  detail  for  which  there  are  both 
OMA  cost  description*  anc.  activity  measures  (physical  or  dollar).  These  ac¬ 
counting  activities  arc  then  classified  as  to  how  they  will  be  affected  by  a 
force  change  and  how  this  In  turn  will  result  in  an  incremental  OMA  cost. 

The  classifications  are  (a)  fixed  and  hence  not  dependent  on  force  changes. 

(b)  dependent  on  changes  in  military  personnel,  (c)  dependent  on  changes  in 
military  materiel,  or  (d)  dependent  on  changes  In  both  mltltary  personnel  and 
materiel.  A  final  classliicatlon  determines  for  each  of  the  three  types  of 
force -dependent  activities  whether  the  activity  is  annual  operating  OMA  or 
initial  Investment  OMA. 

Classification  of  OMA  activities  as  to  type  of  force  dependency  enables 
the  computation  of  coefficients  that  relate  specific  accounting  activity  costs 
to  physical  measures  that  depend  on  force  changes,  For  each  account,  rela¬ 
tions  are  derived  that  convert  a  physical  measure  determined  by  a  force 
change  into  the  accounting  activity  cost.  This  is  done  either  by  the  use  of  ag¬ 
gregate  costs  and  measures  or  by  linear  regression  analysis  of  costs  and 
measures. 

The  cost-estimating  relations  (CERs)  developed  in  this  study  are  illustra¬ 
tive  examples  of  the  use  of  this  new  method.  A  complete  set  of  illustrative  force- 
planning  OMA  factors  and  CERs  has  been  developed  except  for  the  cost  of  train¬ 
ing  military  occupation  specialties  (MOSs).  Training  costs  are  being  developed 
in  anotherRAC  sljdy  and  are  therefore  excludedfrom  this  one.  The  applicability 
of  these  factors  and  CERs  can  only  be  determined  in  the  context  of  a  particular 
cost  study.  They  arc  not  meant  to  be  applied  routinely  toany  and  all  cost  problems. 

Conclusions 

1.  The  cost  of  OMA  activities  for  Incremental  force  costing  can  bo  de¬ 
termined  using  the  methods  described  in  this  paper. 

2.  The  method  Is  applicable  to  force-structure  cost  analyses  and  force- 
level  cost-effectiveness  studies. 

3.  With  a  more  detailed  data  base  such  as  could  be  developed  from  lo¬ 
gistics  and  support  systems,  the  method  can  be  extended  to  weapon-systems  - 
level  cost  analyses. 
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Chapter  1 


INTRODUCTION 


PURPOSE 

The  research  reported  in  this  paper  is  specifically  limited  to  the  OMA 
appropriation  and  is  concerned  only  with  those  costs  in  the  appropriation  that 
are  relevant  to  that  aspect  of  the  military  force -planning  process  dealing  with 
changes  in  the  combat,  combat  support  forces,  and  combat  service  support. 
Throughout  this  paper  these  planning  issues  are  referred  to  either  as  force 
changes  or  incremental  forces.  As  used  in  this  paper  a  proposed  force  struc¬ 
ture  change  can  include  (a)  addition  of  current  TOE  units,  fb)  deletion  of  TOE 
units,  (c)  reorganization  of  a  current  TOE  unit,  (d)  rearrangement  of  the  num¬ 
ber  and  type  of  TOE  units  in  a  geographical  theater,  or  (e)  addition  of  new 
TOE  units.. 

The  research  is  directed  toward  the  development  of  a  method  for  identi¬ 
fying  those  OMA  activities  that  depend  on  .roposed  force  changes.  For  each 
of  the  force-dependent  activities  identified,  the  functional  relations  of  the  ac¬ 
tivity  to  personnel  or  materiel  changes  are  determined.  The  activity  cost  is 
then  determined  with  respect  to  these  changes. 

The  CERs  that  are  developed  in  this  paper  are  highly  aggregated  and  are 
tailored  specifically  to  force-change  costs  for  decisions.  The  CERs  are  read- 
ilyapplicable  to  significant  force  changes,  i.e.,  brigade-sized  force  with  necessary 
support,  or  involving  at  least  10,000  men.  Although  the  costing  of  smaller  force 
changes  requires  attention  to  possible  variance  in  the  CERs  related  to  a  greater 
level  of  detail  or  specificity,  the  method  and  most  of  the  CERs  are  applicable. 
CERs  will  not,  nor  were  they  intended  to,  determine  cost  differences  for  cost- 
effectivenes?  studies  of  alternative  materiel  items  or  for  estimating  OMA 
logistic  procurement  recurring  costs. 

The  remainder  of  this  chapter  outlines  some  limitations  of  this  study. 
Chapter  2  discusses  the  development  and  application  of  the  method  in  general 
terms.  Chapter  3  presents  the  detailed  development  of  illustrative  CERs  that 
are  applicable  in  determining  the  OMA  cost  of  an  incremental  force. 

LIMITATIONS  OF  THE  STUDY 

The  research  undertaken  in  this  paper  is  an  exploratory  development  of 
a  method  for  using  the  Army’s  accounting  data  to  estimate  the  OMA  costs  of 
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an  incremental  force.  Alt liou^h  (ho  method  dues  provide  a  quirk  and  fairly 
simple  technique  for  estimating  the  OMA  costs  of  an  incremental  force,  more 
data  than  are  provided  in  this  paper  are  required  for  the  full  U9e  of  the  method. 
Sensitivity  analysis  indicates  that  the  following  three  topics  and  activities  re¬ 
quire  additional  research. 

Operating  Forces,  Budget  Program  2000 

This  budget  program  contains  the  largest  dollar-cost  activities  of  an  in¬ 
cremental  force,  as  aggregated  activities  in  single  accounts  that  must  be  dis¬ 
aggregated  before  OMA  cost  analysis  can  be  undertaken.  More  research  is 
necessary  to  determine  these  aggregated  activities  and  the  fraction  of  fotai 
account  costs  because  of  their  great  impact  on  OMA  costs. 

Relation  of  Incremental  Forces  to  Activities 

The  functional  relations  used  in  this  paper  for  relating  activities  to  in¬ 
cremental  forces  need  further  investigation.  Those  activities  that  are  materiel 
dependent  require  much  more  detailed  analysis.  The  assumptions  used  to  de¬ 
termine  quantities  of  an  activity  to  be  related  to  an  incremental  force  require 
testing.  Testing  these  assumptions  requires  data  that  can  be  obtained  only 
from  a  9tudy  at  selected  locations  of  current  forces,  facilities,  and  activities. 

Other 

The  analysis  could  be  extended  to  include  costs  for  each  geographical 
command  area,  e.g.,  continental  United  States  (CONUS),  Europe,  or  Pacific. 

A  related  study  could  be  the  development  of  a  method  and  costing  techniques 
for  evaluating  non-force- related  cost  of  alternative  facility  locations,  the  cost 
of  alternative  field  headquarters,  and  the  cost  of  alternative  locations  of  logis¬ 
tics  activities.  This  would  expand  the  cost  analysis  into  the  institutional- 
support  area. 
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Chapter  2 


METHOD  FOR  THE  DETERMINATION  OF  FORCE-DEPENDENT 
OMA  ACTIVITIES  AND  THEIR  COSTS 


This  chapter  develops  a  method  for  determining  the  specific  OMA  activi¬ 
ties  that  depend  on  force  changes,  relates  these  activities  to  a  force  change, 
and  establishes  methods  for  determining  the  incremental  OMA  costs  of  force 
changes  for  use  in  cost  analysis  for  Army  planning.  The  chapter  is  subdivided 
into  three  topics,  each  a  major  aspect  of  the  determination  of  fo'ce-dependent 
OMA  activities  and  their  cost:  (a)  classification  of  accounting  a  ivities  ac¬ 
cording  to  type  of  force  dependency  and  OMA  cost,  (b)  cost -estimating  methods 
for  relating  costs  to  an  incremental  force,  and  (c)  data  requirements  and  sources 
for  determining  incremental  OMA  costs  and  activity  measurement. 

THE  CLASSIFICATION  PROCESS 

To  determine  the  incremental  cost  of  force  changes  the  Army’s  financial 
accounting  system  as  described  in  AR  37-100,*  the  army  management  structure 
(AMS)  is  used  as  a  structural  framework  for  analysis.  Retaining  the  AMS  has 
two  advantages:  (a)  Army  cost  analysts  are  familiar  with  the  AMS,  and  (b)  ac¬ 
count  dollars  can  be  used  as  control  totals  for  a  check  on  completeness  of  the 
estimating  techniques  and  ior  performing  sensitivity  analysis. 

The  classification  process  begins  by  determining  which  AMS  accounting 
activities  and  their  fiscal  codes  are  to  be  classified  as  fixed  and  not  dependent 
on  changes  in  combat  or  combat  support  forces.  The  accounting  activities 
that  are  determined  to  be  force-dependent  are  further  classified  as  to  type  of 
force  dependence,  viz,  materiel,  materiel  and  personnel,  or  personnel.  A 
third  classification  determines  whether  the  accounting  activity  represents  an 
annual  operating  cost  and/or  an  initial  Investment  cost  with  respect  to  a  force 
change.  The  classification  process  is  shown  as  a  tree  diagram  in  Fig.  1. 

The  actual  classification  process  is  relatively  easy  to  do  and  can  be 
changed  In  response  to  changes  in  accounts  and  activities.  The  classification 
process  is  necessarily  subjective,  using  only  knowledge  and  past  Army  experi¬ 
ence  as  guidance.  Therefore  it  is  imperative  that  the  process  permit  ease  of 
changing  as  more  knowledge  and  experience  are  gained  about  the  dependency 
of  an  account  or  activity. 

In  the  classification  process  nine  types  of  institutional  activities  were 
found  to  be  Independent  of  combat  and  combat  support  force  changes  and  hence 
were  designated  as  fixed.  These  activities  arc:  (a)  CONUS  departmental 
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headquarters:  (b)  administrative  or  Joint  activities  when  (he  Army  is  desig¬ 
nated  the  administrative  agency;  (c)  research  and  development  activities;  (d) 
Reserve  and  National  Guard  (NCi)  activities;  (e)  civil  defrnse,  raw  mulei  Lai 
stockpiling,  and  Reserve  industrial  activities;  (f)  operation  and  maintenance 
of  facilities  COMF1  of  fixed  CONUS  service  and/or  logistical  activities:  {gl 
Army  wide  information  and  communication  activities;  (h)  US  Military  Academy; 
and  (1)  Inactive  facilities. 


Fv'ct  T*p#  of  ion# 

dtpondoncy  aoportdtney  Cottgnrjr  of  toit 


Fig.  I— Tho  Classification  Proctss 


The  AMS  Fiscal  Codes 

Since  the  classification  process  uses  the  AMS  as  a  framework,  the  AMS 
requires  description  for  those  not  familiar  with  it.  The  AMS  contains  the  fis¬ 
cal  codes  and  activity  descriptions  of  all  the  appropriations  used  by  the  Army. 
The  OMA  appropriation  is  separated  into  eight  (DP  2600  and  BP  2700  are  not 
used)  budget  programs  (BPs),  also  called  “activities,*  as  shown  in  the  accom¬ 
panying  tabulation. 


Code 

Program 

2000.0000 

Operating  forces 

2100.0000 

Training  Activities 

2200.0000 

Central  Supply  Activities 

2300.0000 

Major  Overhaul  and  Maintenance  of  Materiel 

2400.0000 

Medtcal  Activities 

2500.0000 

Army-Wide  Activities 

2800.0000 

Intelligence  Activities 

2000.0000 

Army-Wide  Communications  and  Pictorial  Services 
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Each  of  these  budget  programs  Is  further  subdivided  Into  budget  project 
accounts  (BPAs),  e.g.,  2020.0000.  Additional  subdivision  of  the  BPAs  is  ac¬ 
complished  by  use  of  the  codes  to  the  right  of  the  decimal  point,  e.g.,  2020.1, 
2020.11,  2020.111,  2020. Mil.  The  nomenclature  of  this  structure  is  summar¬ 
ized  In  the  accompanying  tabulation. 


Code 

Program 

2X00. 

Budget  Pregram  (Activity)  (BP) 

2XXX, 

Budget  Project  Accounts  (BPA) 

2XXXJC 

Summary  Cost  Account  (SCA) 

2XXX.XX 

Cost  Account  (CA) 

2XXX.XXX 

Cost  Account  (CA) 

2XXX.XXXX 

Cost  Account  (CA) 

The  budget  programs  for  OMA  are  functional  groupings  of  similar  activi¬ 
ties,  e.g.,  Central  Supply  Activities  (BP  2200),  and  Army-Wide  Activities 
(BP  2500)  and/or  broad  mission  activity  groupings,  such  as  Training  (BP  2100), 
and  Medical  Activities  (BP  2400).  The  assignment  and  definition  of  subactivi¬ 
ties  of  a  budget  program  are  quite  flexible;  changes  and  reasslgnments  occur 
frequently.  The  reassignment  of  subactivlties  is,  Indeed,  one  of  the  major 
problems  in  the  construction  of  aggregate  account  OMA  time  series.  There¬ 
fore  achieving  and  maintaining  an  understanding  of  the  OMA  Institutional 
structure  is  a  primary  prerequisite  for  an  OMA  analysts. 

Restructuring  the  AMS  Accounts 

The  classification  shown  in  Table  1  Is  restructured  in  Table  2  by  type  of 
independent  variable.  These  are  materiel  dependent,  materiel  and  personnel 
dependent,  and  personnel  dependent.  Since  the  OMA  activities  that  are  fixed 
are  no  longer  of  interest,  these  activities  are  not  included  In  Table  2. 

Within  the  above  classification  the  AMS  accounting  activities  are  next 
grouped  into  homogeneous  force -dependent  categories  having  the  same  inde¬ 
pendent  variable(a).  The  reason  for  introducing  this  activity  structure  is  that 
in  estimating  the  cost  of  a  force  change  it  is  the  force-dependent  activity  that 
is  to  be  estimated  and  not  the  AMS  accounting  activity.  In  addition,  aggrega¬ 
tion  is  made  in  Table  2  either  because  the  disaggregation  of  the  AMS  is  not 
required  or  because  of  lack  of  detailed  data.  This  category  structure  is  as 
follows: 

Materiel -Related  OMA 
Maintenance 

Petroleum,  oils,  and  lubricants  (POL) 

Materiel-  and  Personnel -Related  OMA 
General  Supplies 
OMA  materiel 
Training 

Stock,  Store,  and  Issue  Activities 

Personnel -Related  OMA 
Armywide  Services 
Command  and  Direction 
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Numbers  in  parentheses  are  totals  of  following  subcategories. 

Includes  specific  activities  for  operation  and  maintenance  of  facilities  in  BP  2000. 


TABLE  2 

Forc»-D»p»nrf»nl  OMA  Actlvltiti 

lr#*i  T  «4I*  1) 


Code 

OMA  octiwity 

Mu  lion 

2XXX 

QMF 

wxx 

Anngol 

O^*rotirtf 

Initi  ol 

MtMft  Ra!o**d 

AUmlrnanre 

Support  Maintenance  (Direct  and  General) 

2000 

— 

— 

— 

OVIK 

2009 

9010 

— 

— 

R  rap-on  a 

— 

9010.1 

- 

X 

Ombai  V  eludes 

— 

9010.2 

x 

V 

Tactical  and  Support  Vehicles 

— 

9010.3 

• 

X 

electronic  and  Ummuotmion 

Kquipment 

— 

9010.1 

* 

X 

Aircraft 

— 

9010.5 

x 

X 

Missile  Sv  alema 

— 

9010.6 

> 

V 

All  Other  Kquipmeht 

— 

9040.7 

« 

X 

Operating  f'orcea  (leaa  ARADCOM) 

2020 

— 

IX 

X 

VS  Army  Air  Defense  Command  (ARADCOM)  2030 

— 

X 

X 

Aircraft  (General  Support) 

2350.15 

— 

X 

— 

Depot  Maintenance 

2300 

— 

— 

— 

Major  Overhaul  Activitiea 

2310 

— 

— 

— 

fteapona 

2310.1 

— 

* 

— 

Combat  Vehicle* 

2310.2 

— 

X 

— 

Tactical  and  Support  Vehicles 

2310.3 

— 

X 

— 

Kiri  (runic  and  Communication 

Cquipmenl 

2310.1 

— 

X 

- 

Aircraft 

2310.5 

— 

X 

— 

Misailc  System* 

2110.6 

— 

X 

— 

All  Other  equipment 

2110.7 

— 

X 

— 

Related  Maintenance  Activitiea 

2350 

— 

— 

— 

Repair  end  .Serviceability  Testing 

2350.1 

-- 

X 

— 

V wbriistion 

2350.2 

— 

X 

— 

Other  Related  Maintenance  Activities 

2350.1 

— 

X 

— 

Runic  laaue  l.iat  Items 

2750.5 

— 

X 

— 

rni. 

Operating  l<*cea  (le«a  AHADCOM) 

20.0 

— 

X 

— 

I  S  Army  Air  Defence  fionuiiard  1  AHADCOM)  2030  — 

Malarial  and  Par aennal  Related 

X 

General  Supplies 

Opr  ruling  boric*  (If  as  ARADCOM) 

2020 

— 

X 

— 

I'S  Army  Air  Defense  Command  (ARADCOM)  2030 

— 

X 

— 

(>\t\  Material 

Operating  Korcea  (leaa  AHADCOM) 

2020 

— 

X 

M 

C'S  Array  Air  Defense  Command  (ARADCOM)  2020 

— 

X 

X 

Training 

Operation  wid  Maintenance  of  harilities 

2109 

— 

— 

— 

Training  Activities 

2109.1 

— 

X 

— 

Operation  of  Schools 

2110 

— 

— 

— 

Military.  TechoiiaJ  and  Other  Training 

2110.) 

__ 

— 

— 

Combat  Arms  Schools  and  Mine- CONAHC  2110.11 

— 

X 

X 
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TABLE  2  (continued) 


Code 

OMA  activity 

Mission 

2XXX 

OMF 

90XX 

Annual 

operating 

Initial 

investment 

CONAHC  Technical  Training  Activi- 

tiee  (except  Medicul) 

2110.12 

— 

X 

X 

CONARC  Administrative  Service 

Schools 

2110.13 

— 

X 

X 

Flying  Training 

2110.2 

— 

X 

X 

Student  Temporary  Duly  Travel  and 

Per  Diem 

2110.3 

— 

X 

X 

Stock,  Store  and  Issue  Activities 

Central  Procurement  Activities  Operation 

and  Maintenance  of  Facilities  (except 
Property  Disposal) 

2210.1 

X 

X 

Supply  Depot  Operations 

2220.1 

— 

— 

— 

Depot  Receiving  Activity 

2220.11 

— 

X 

X 

Other  Depot  Storage  Activity 

2220.14 

— 

X 

X 

Depot  Issue  Activity 

2220.15 

— 

X 

X 

Depot  Operations — Direct  Overhead 

2220.18 

— 

X 

X 

Stock  Control  Operations 

2230.13 

— 

X 

— 

Transportation  Services 

2250 

— 

— 

— 

Land  Transportation.  Commercial 

Line-Haul 

2250.1 

— 

X 

X 

Sea  Transportation 

2250.3 

— 

X 

X 

Dry  Cargo 

2250.31 

— 

X 

X 

Transportation  of  TOE  Equipment 

2250.6 

— 

— 

r. 

Operation  of  Ports  and  Terminals 

2270.1 

— 

— 

— 

Cargo 

2270.11 

— 

X 

X 

Post  Supply 

2009 

9050.1 

— 

— 

Operating  Forces  (except  ARADCOM) 

2009.1 

— 

X 

— 

ARADCOM  only 

2009.2 

— 

X 

— 

Personnel  Related 

Army-Wide  Services 

Medical  Activities 

2400 

— 

— 

— 

Operation  of  Hospitals,  Dispensaries, 

and  Dental  Service  Units 

2120 

— 

X 

— 

Medicul  Services  in  Non-Army  Facilities, 
except  Medicare  Administered  by 

Kxceutixe  Agent 

2430 

— 

X 

— 

Medicare  Administered  l»v  Kxecutivc 

Agent  [less  I'ffice  of  Dependent 

Medical  (li.rc  (Oi)M(D  Office  Cost:. 

from  2'MO.  i  | 

2410 

— 

X 

— 

Maintenance  of  Active  Facilities 

2009 

9030. 1 

— 

— 

Operating  Forces  (except  AH  A  DCOM) 

2009.1 

— 

y 

— 

ARADCOM  only 

2009.2 

— 

— 

The  Armv  hood  Program 

2009 

9050.1 

— 

— 

Operating  Forces  (except  A  HA  DOOM) 

2009. 1 

(9050.41- 

9050.45) 

ARADCOM  .n:\ 

2009.2 

— 

— 
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TABLE  2  {continued) 


1 1  ...  » 
vmh  WliVliy 

Cods 

r*i**ion  | 

1 XXX  j 

0  Mr 

90XX 

1 

Ann  ufll 
op«ratir>9  | 

Iniliil) 

inv#*tmartt 

Laundry  and  Drycleanin*  Service* 

2009 

90.50.5 

_ 

Opernltng  For  era  (**kcrpt  AHA  DCOM) 

2009.1 

— - 

— 

AIIALH'.OM  ,,nl> 

2009.2 

— 

X 

— 

K»*nrt»rhng  snd  f>ther  Personnel  Support 

— 

X 

> 

Kcpli:  rmcnt  Training  in  U5  Amy  Train* 
ink-  Centers 

2150 

X 

X 

Other  Administrative  Services  (Ifm  Re¬ 
serve  and  National  Guard  Maintenance 
of  Permian  cl  Records) 

2540 

X 

Ami) -  Wide  Finance  and  Audit  Services 

2580 

— 

X 

— 

Command  and  Direction 

Loco!  Headquarters  Command  Administration  2009 

9010 

_ 

Headquarters  Operations 

— 

9010.1 

X 

— 

Preservation  of  O  der 

— 

9010.2 

K 

— 

General  Kducationul  Development  of 
Military  Peraonncl 

_ 

9010.3 

X 

300  and  Civilian  Dormit  •  furniture 

— 

9010.1 

X 

— 

Major  Fie'd  Command  Headquarter* 

2020 

— 

— 

— 

Personnel  Compensation  and  Benefit* 

2520.1 

— 

X 

— 

Travel  and  Tranaportation  of  Personnel 

2520.2 

— 

X 

— 

Supplies,  Materials  and  Lquipmerit 

2520.3 

— 

X 

— 

Other  C  osts 

2520.4 

— 

X 

— 

Tidsel 

Operating  Force*  (Seas  Alt  \  COM)  2020 

liSArmy  Air  Defense  Command  (ARADCOM)  2030 

— 

X 

X 

_ 

Each  of  these  categories  is  further  explained  as  follows: 

(a)  Maintenance  Includes  organizational,  direct  support,  general- support 
and  depot-maintenance  repair  parts,  and  civilian  labor  for  all  materiel  items 
of  an  incremental  force. 

(b)  POL  is  the  petroleum,  oils,  and  lubricants  necessary  for  operating 
the  materiel  items  of  an  Incremental  force. 

(c)  General  Supplies  are  all  other  consumables  of  an  incremental  force 
excluding  maintenance  \  epair  parts  and  POL. 

(d)  OMA  materiel  is  nonexpendable  materiel  procured  and  replaced  by 
OM\  funds  for  the  Incremental  force. 

(e)  Training  is  the  Initial  and  replacement  training  required  to  organize 
anc  to  keep  the  force  as  a  continuing  operational  entity.  The  type  of  training 
dep'  nds  on  the  major  mission  items  of  materiel  of  the  force. 

(f)  Stock,  Store,  and  Issue  Activities  are  the  procurement,  supply  depot, 
and  transportation  activities  required  in  1  jpport  of  the  mcremental  force. 

(g)  Armywide  services  are  those  activities  of  the  garrison,  the  command, 
?nd  the  Department  of  the  Army  IDA)  required  in  the  support  of  military  per¬ 
sonnel  of  an  incremental  force.  These  activities  are  in  direct  support  of  the 
force  but  do  not  Include  the  combat  support  and  general  support  organizations 
thct  are  required  in  support  of  combat  forces. 
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(h)  Command  and  Diieellon  is  the  operation  of  headquarters  for  the  con¬ 
trol  and  direction  of  the  incremental  force. 

In  restructuring  the  AMS  accounts,  due  consideration  has  to  be  given  to 
certain  aspects  of  the  classification  analysis:  (a)  the  Identification  of  multiple 
AMS  accounts  relating  to  a  single  force-dcpendenl  specific  activity,  (b)  the 
Identification  of  multiple  force-dependent  activities  relating  to  a  single  AMS 
account,  and  (e)  the  distinction  between  annual  operating  OMA  and  initial-in¬ 
vestment  OMA. 

The  first  two  items  arc  inherent  in  any  analysis  that  relates  a  financial 
accounting  system  to  an  end  product  of  activity  such  as  a  force  element.  The 
multiple-account  problem  can  be  easily  solved  by  aggregation  of  all  similar 
activities  of  the  multiple  account  into  a  single  force-dependent  activity.  The 
disaggregation  of  force -dependent  activities  from  an  aggregate  AMS  account 
can  prove  more  difficult,  as  the  identification  of  each  force-dependent  activity 
in  the  aggregate  account  must  be  established.  Once  the  force -dependency  of 
an  activity  in  an  aggregated  account  is  established,  an  additional  problem 
arises  with  respect  to  the  acquisition  of  data  for  the  activity.  For  some  activ¬ 
ities  additional  data  and  analysis  are  required  to  relate  the  activity  to  the 
force  change. 


Classification  Analysis 

The  classification  of  the  AMS  is  a  basic  part  of  the  method  proposed  in 
this  paper.  The  numerical  value  of  the  total  OMA  cost  will  depend  directly 
on  changes  in  the  classification.  A  more  detailed  reclassification  of  the  AMS 
will  require  more  supporting  data  than  the  aggregated  budget  data  uBed  in  this 
paper.  Major  DA  command  data,  both  financial  and  work  measurement,  are 
required  to  make  these  analyses.  These  analyses  are  outside  the  scope  of 
this  paper. 

With  the  above-described  data,  it  would  be  desirable  to  test  the  total  OMA 
force -dependent  cost  with  respect  to  the  classification,  such  as  definitely  fixed, 
probably  fixed,  definitely  force -dependent,  or  probably  force-dependent.  Against 
this  four- way  reclassification  the  independent  variables  of  materiel  and  person¬ 
nel  could  be  tested  similarly,  e.g.,  definitely  materic-l-related,  probably 
materiel-related,  definitely  personnel-related,  probably  personnel-related. 
Using  the  same  data  a  classification  analysis  could  be  made  for  each  of  the 
Army's  major  geographical  commands. 

An  additional  test  of  the  classification  is  the  degree  or  extent  to  which  an 
account  is  force  dependent,  ao  measured  by  the  proportion  of  dollars  of  the 
account  that  are  force  dependent  compared  with  those  that  are  fixed.  If  the 
proportion  of  force -dependent  dollars  is  large,  the  account  i3  strongly  force 
dependent  and  sensitive  to  force  changes. 

However,  the  force  dependency  of  an  account  depends  on  whether  the  cor¬ 
responding  activity  is  operating  at  full  capacity.  If  it  is  not,  a  force  change 
could  Increase  the  level  of  the  activity  without  much  change  in  the  correspond¬ 
ing  dollars.  For  Maintenance  Repair  Parts  and  POL,  the  full-employment  as¬ 
sumption  is  valid;  however,  in  Headquarters  Operations  and  other  similar  ac¬ 
tivities  the  full-employment  threshold  level  is  much  more  difficult  to  ascertain. 
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Budget  accounting  data  cannot  resolve  the  extent  cf  employment  of  an 
activity.  In  this  paper  some  external  ancillary  data  sources  were  introduced 
to  determine  the  level  of  employment  of  an  account;  however,  most  of  the  de¬ 
termination  had  to  be  done  by  judgment.  There  are  no  tests  of  these  assump¬ 
tions.  and  it  is  doubtful  that  even  the  capacities  can  be  determined  or  mea¬ 
sured  exactly. 


Sensitivity  Analysis 

One  type  of  sensitivity  analysis  is  to  rank  the  OMA  budget  programs  ac¬ 
cording  to  the  amount  of  force-dependent  dollars  in  the  programs,  from  the 
largest  to  the  smallest.  Because  the  OMA  total  force-dependent  cost  is  more 
sensitive  to  budget  programs  higher  on  the  ranking  list,  the  degree  of  correct¬ 
ness  of  the  estimate  of  small  amounts  can  be  ignored,  and  attention  can  be  con¬ 
centrated  on  the  activities  that  generate  large  dollar  amounts. 

These  ranxings  are  shown  in  Tables  3  to  7.  In  these  tables,  BP  2000 
Operating  Forces  is  seen  to  be  the  largest  program  and  also  the  largest  con¬ 
tributor  to  both  the  materiel  -  and  personnel-dependent  classifications.  Hence 


TABLE  3 


Cla»iifico*icn  Scnsitivii?  Anolysis.  Total  OMA  Compared  with 
Ferco-D«p«ndent  OMA,  by  Budgtl  Program 


Millions  of  dollars 

Parcant 

Bodgot  fjroflrom 

Totol 

Force-  1 

dependent 

force- 

dependant 

OMA 

3379. 1 

nr.o 

45.: 

BP  2000  Operating  Force* 

1 153.1 

817-0 

70.7 

BP  2100  Training  Activities 

316.7 

120.0 

37.9 

BP  2200  Central  Supply  Activities 

850.9 

271.0 

31 .8 

BP  2300  Major  Overhaul  and  Main¬ 
tenance  of  Materiel 

274.8 

187.0 

57.2 

BP  2400  Medical  Activities 

174.3 

137.0 

78.6 

BP  2500  Army-Ride  Activities 

607.6 

13.0 

7.1 

BP  2000  is  the  most  sensitive  account  with  respect  to  a  force  change.  In  an 
attempt  to  reduce  uncertainty  and  to  improve  the  estimate,  BPA  2020  and  BPA 
2030  of  BP  2000  were  disaggregated  and  their  control  totals  estimated;  however, 
it  became  evident  that  the  activities  contained  in  BP  2000  and  their  costs  are 
prime  candidates  for  future  research.  The  disaggregated  activities  and  their 
estimated  control  totals  are  shown  in  Table  8. 

Each  activity  that  has  been  classified  as  force  dependent  is  ranked  by 
dollar  amount  in  Table  9.  For  those  activities  that  are  personnel  dependent 
the  cost  per  incremental  military  rr.an  is  also  shown  in  this  table.  The  activi¬ 
ties  that  are  materiel  dependent  are  ranked  only  by  dollar  amount. 
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TABLE  4 


Classification  Sensitivity  Analysis:  Budget  Program  Force-Dependent 
OMA  Ranked  by  Dollar  Magnitude 


Budget  pregram 

Force-dependent, 
millions  of 
dollars 

Percent  of  total 
force-dependent 

OMA 

1545.0 

100.0 

HP  2000  Operating  Forces 

817.0 

52.9 

151’  2200  Central  Supply  Activities 

271.0 

17.4 

UP  2300  Major  Overhaul  and  Main¬ 
tenance  of  Materiel 

157.0 

10.2 

HP  2*00  Medical  Activities 

137.0 

8.9 

HP  2100  Training  Activities 

120.0 

7.8 

HP  2300  Army- Wide  Activities 

43.0 

2.8 

TABLE  5 

Classification  Sensitivity  Analysis:  Force-Dependent  OMA,  by  Type  of  Dependency 


Budget  program 

Total 
force- 
dependent, 
millions  of 
dollars 

Materiel, 
dependent, 
millions  of 
dollars 

Percent 

materiel- 

dependent 

Personnel- 
dependent, 
millions  of 
dollars 

Percent 

personnel- 

dependent 

OMA 

1545.0 

674.1 

-13.6 

870.9 

56.4 

HP  2000  Operating  Forces 

817.0 

435.8 

53.3 

381.2 

46.7 

HP  2100  Training  Activities 

120.0 

0 

0 

120.0 

100.0 

HP  2200  Central  Supply  Activities 
HP  2300  Major  Overhaul  and  Main- 

271.0 

81.3 

30.0 

187.7 

70.0 

tennnrc  of  Materiel 

157.0 

157.0 

100.0 

0 

0 

HP  2400  Medical  Activities 

137.0 

0 

0 

137.0 

100.0 

HP  2300  A» my -Wide  Activities 

43.0 

0 

0 

43.0 

100.0 

TABLE  6 


Classification  Sensitivity  Analysis:  Force-Dependent  OMA,  by  Type 
of  Dependency,  Ranked  by  Dollar  Magnitude 


Budget  program 

Type  of 
dependency 

Millions  of 
dollars 

Percent  of 
force-dependent 

Total 

1545.0 

100.0 

HP  iOOO  Operating  Forces* 

Materiel 

135.8 

28.2 

HP  2000  Operating  Forces 

Personnel 

381.2 

24.7 

BP  2200  Central  Supply  Activities 

HP  2300  Major  Overhaul  and  Main- 

Personnel 

189.7 

12.2 

tcnancc  of  Materiel 

Materiel 

157.0 

10.2 

BP  2400  Medical  Activities 

Personnel 

137.0 

8.9 

HP  2100  d  raining  Activities 

Personnel 

120.0 

7.8 

BP  2200  Central  Supply  Activities 

Materiel 

81.3 

5.2 

HP  2300  Army -Wide  Activities 

Personnel 

43.0 

2.8 
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TABLE  7 


Classification  Sansitivlty  Analysis:  Molsrltt-  0 ni  Potsormal -Dependant 
OHA  Ranked  by  Dollar  Magnitude 


- i 

Budget  program  1 

Material  dependant 
OMA 

\ 

\ 

Budget  program 

P  a*  Mem*  I .  dap*  ndan* 
OMA 

In  million! 
of  dollor* 

In 

pa  rctnt 

In  millions 
of  dollar* 

In 

percent 

Tout 

67  i.  1 

100.0 

Total 

870.9 

100.0 

BP  2000  Operating  Forces 

435.8 

64.6 

HP  2000  Operating  Forces 

381.2 

43.8 

BP  2300  Major  Overhaul 

157,0 

23.3 

BP  2200  Central  Supply 

189.7 

21.8 

and  Maintenance  of 

Activitiea 

Materiel 

HP  2400  Medical  Activities 

1.37.0 

15.7 

HP  2200  Central  Supply 

811 

12.1 

HP  2100  Training  Activities 

120.0 

13.8 

Activities 

BP  2500  Army-Hide 

43.0 

4.9 

Activities 

TABLE  B 


Disaggregated  Activities  and  Estimated  Budget  Totals 
far  BPA  2020  and  BP  A  2030 


Activity 

Estimated  cost, 
millions  of 

dollars 

Type  cl  dependency 

Material 

Personnel 

Torsi 

518.2 

Direct  support  maintenance 

(include*  2009-90 W) 

391.0 

X 

General  supplies 

57.0 

X 

■ 

POl. 

33.0 

X 

OMA  materiel 

23.8 

■ 

Travel 

13.4 

■ 

r 


TABLE  9 

Force-Dependent  Activities  Ranked  by  Dollar  Mognitede  per  Military  Man 


Activity 

AMS  account 

Total  oc count 
force -dependant, 
millions  of 
dollars 

F  orce-de pun  dent 
dollars  par 
military  man 

Maintenance  of  Fucililien 
(Active  Only) 

2009-9030 

221.1 

342 

Stock-Store  nmi  l»*iie 

217.2 

145 

Crntrul  Supply  Activilien 

2200 

189.7* 

— 

Pout  Supply 

2000-90R0.11 

27  5* 

— 

Medical  Activitiea 

2400 

137.0 

143 

Operulion  of  School* 

2110 

99.3 

— 

General  Suppliea 

2020  aad  2030 

57.C 

100 

Local  Headquarter*  and  Command 
Adminiat  ration 

2009-9010 

21.9 

34 

Replacement  Training  in  I’S  Army 
Training  Center* 

2150 

20.7 

24 

Trnvel 

2020  and  2030 

13.4 

23 

Oil  A  Materiel 

2020  nod  2030 

23.8 

20 

Other  Adminialrnlive  Service* 

2.540 

16-3 

17 

Major  Field  Command  lleadqunrterm 

2520 

13.5 

II 

Laundry  and  Dry  Cleaning  Service* 

2009-9050.4 

8-3 

13 

The  Army  Food  Progrom 

2009-9060-5 

8.2 

1.3 

Army -Ride  Finance  nod  Audit 

Service* 

25H0 

9-5 

10 

Recruiting  and  Other  Pemonnel 
Support 

2530 

3.7 

4 

Total* 

870.9 

902 

‘'Component*  of  activity. 


COST-ESTIMATING  RELATIONS 

The  analytical  tool  used  in  cost  analysis  for  translating  measurement 
data  to  dollar  cost  is  the  cost -estimating  relation  (CER).  A  CER  Is  defined 
as  any  estimating  relation  used  to  translate  physical  resources  or  activity 
measurement  data  into  costs. 

Well -constructed  CERs  used  within  their  Intended  context  provide  reason¬ 
able  cost  approximations;  naively  constructed  and/or  misused  CERs  can  lead 
to  erroneous  results.  It  is  important  to  consider  whether  the  CERs  should  be 
based  on  the  latest  available  data,  whether  linear  cost  functions  are  descrip- 
five  of  the  activity  being  estimated,  whether  the  a^tvities  a^e  at  a  level  of  fvll 
employment,  and  whethei  there  are  discontinuities  in  the  cost  function. 

CERs  can  greatly  reduce  the  amount  of  specification  required  U-r  men, 
materiel,  and  activities  for  costing  the  force  change.  Of  course  the  amount:  of 
specification  necessary  for  cost  analysis  depends  on  the  problem  and  the  type 
of  answer  sought;  highly  aggregated  CERs  developed  for  one  cost  problem  will 
not  be  applicable  to  another  cost  problem  if  the  second  problem  requires  more 
detail  than  the  aggregate  CERs  can  estimate. 

Where  cost  data  exist  at  the  minimum  required  level  of  detail  there  is  no 
necessity  to  use  an  estimating  relation;  where  such  detail  is  not  required,  how¬ 
ever.  a  CER  can  be  used  to  reduce  the  specification  effort. 
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The  method  used  In  thla  paper  for  the  development  of  CERf  te  as  follow*: 

(a)  Restructure  the  set  of  classified  accounts  (see  Table  1)  according  to 
appropriate  force-dependent  categories  (see  Table  2).  Each  of  these  new 
categories  (activities)  Is  a  homogeneous  force -dependent  activity  with  the  earns 
variable*  throughout,  (Variables  are  explained  In  b.)  These  new  categories 
are  connected  with  OMA  activities  via  the  latter's  AMS  codes  (shown  in  cols  2 
and  3  of  Table  2). 

(b)  For  each  force-dependent  activity  identify  those  variables  that  (1)  are 
affected  by  a  force  change  and  (2)  result  in  changes  In  the  force-dependent 
activate#.  For  any  one  activity  there  can  be  sevsrai  variables  leading  from 
the  force  change  to  the  activity.  Thea^  variables  might  bs  represented  as 
follows. 


Force  Intermediate  Independent  Force- 

Change  *  Variable  *  Variable  ”  Dependent 

Activity 

The  arrow  Indicates  the  logical  or  temporal  direction  of  Influence  of  a  force 
change. 

(c)  Determine  the  coefficient  (or  more  generally,  conversion  relation) 
that  converts  from  values  of  an  independent  variable  to  the  OMA  cost  of  the 
force -dependent  activity.  If  required,  also  determine  the  conversion  relation 
from  intermediate  to  independent  variable.  This  can  be  done  with  either  aggre 
gate  or  detailed  data. 

When  aggregate  data  are  used,  the  process  is  to  divide  the  total  dollar 
coat  of  a  force -dependent  activity  by  the  total  value  of  the  corresponding  In¬ 
dependent  variable.  An  example  of  this  occurs  In  Table  10  In  which  the  coeffi¬ 
cient  of  0.04  (repair  parts  coat/total  materiel  cost)  Is  determined  from  the 
aggregate  of  a  wide  variety  of  materiel  items,  (in  this  case  the  Independent 
'ariable  Is  a  dollar  value  itself;  In  other  cases,  it  may  be  men  or  tons.) 

Regression  analysis  of  mors  detailed  data  amounts  to  rsgresslng  in¬ 
dividual  cost  quantities  onto  quantities  of  the  Independent  variable  so  that  the 

TABLE  tO 


FY63  Financial  Im.ntory  mi  Stock  Fond  Dot* 


1*1  IffMV. 

Financial  Invtntary 

In  hands  of  troop t, 
do  I  f »  • 

Stack  turW  OMA 
f*S«lr-M H* 
Ittwa,  aaliari 

Annual  rapab-^wlt 
call  la  liwailny 
vaiua  ratia 

Tol.l 

7,704,973,000 

296400,000 

0.04 

Miaailta 

1,606,319,000 

63,500,000 

0,04 

Signal 

1,326,000,000 

63,000,000 

0.04 

Tactical  vekiclia 

1,285,952,000 

— . 

— 

Coflbftl  velulcltB 

3.027,100,000 

— 

— 

CnaMrclal  «»p part  vckiclaa 

259,853.000 

— 

— 

AiitlUry 

110,646,000 

— 

— 

Sanli  era* 

236  4  42,000 

— 

— 

Fj»nl*c«f  «»4  quart* 

852,161,000 

— 
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activity  cost  is  expressed  as  a  function  of  the  independent  variable.  As  in  the 
aggregate  method,  intermediate  variables  are  dealt  with  separately. 

The  primary  method  of  developing  CERs  in  this  paper  is  the  derivation 
of  coefficients  from  aggregations  of  financial  data  as  discussed  above;  how¬ 
ever,  this  is  not  the  only  method  of  developing  CERs.  Other  methods,  such  as 
regression  analysis,  are  used  when  applicable  data  are  available.  A  flow  chart 
for  data  sources  and  computational  procedures  employed  in  this  paper  is  shown 
in  Fig.  2. 

Because  the  analysis  presented  in  this  paper  is  strongly  dependent  on 
data,  it  is  necessary  to  discuss  significant  aspects  of  the  use  of  data  for  the 
classification  analysis,  sensitivity  analysis,  and  dsrlvation  of  CERs.  A  com- 
prehensive  discussion  of  Army  data  sources  and  their  applicability  to  this 
analysis  and  of  data  requirements  for  cost  analysis  is  outside  (he  scope  of 
this  paper. 

The  Use  of  Data 

A  previous  section  described  how  the  accounting  activities  of  Lhe  AMS 
fiscal  code  structure  can  be  used  for  determination  of  force-dependent  OMA 
activity  categories.  An  integral  part  of  the  classification  process  is  the  intro¬ 
duction  of  (he  data  that  eventually  will  have  to  be  used  for  measuring  and 
costing  these  activities  with  respect  to  an  incremental  force.  The  amount  of 
detail  to  be  employed  in  the  classification  process  and  hence  in  the  costing 
process  deserves  consideration.  The  more  specific  and  complete  data  are 
more  useful  generally  for  purposes  of  analysis.  Data  tan  always  be  aggre¬ 
gated  but  rarely  disaggregated.  With  data  of  appropriate  specificity,  similari¬ 
ties  or  differences  among  subelements  or  aclivities  can  be  determined. 

Data  Sources 

Most  governmental  and  nongovernmental  financial  accounting  systems 
are  designed  for  audit  and  financial  reporting;  they  were  not  developed  and  are 
not  organized  to  provide  the  kinds  of  cost  data  required  for  planning.  For 
planning  purposes,  management  requires  Incremental  cost  data  for  each  major 
output  or  end  product.  It  is  Lmplicit  in  incremental  cost  data  that  fixed  and 
variable  costs  arc  separated  and  that  joint  costs  are  Identified  with  the  appli¬ 
cable  end  products. 

Financial  accounting  systems  are  usually  total  cost  systems  without  end- 
product  identification  and  usually  have  unallocated  joint  co9ts,  A  financial 
accounting  system  can  be  employed  as  a  base  for  a  crude  cost -data  system  for 
managerial  planning;  it  can  never  substitute  for  a  separate  cost-data  system 
designed  specifically  for  managerial  planning. 

Although  the  Army  has  a  Five-Year  Force  Structure  and  Financial  Pro¬ 
gram  (FYFSFP),  as  shown  in  Fig,  3,  the  FYFSFP  does  not  provide  the  neces¬ 
sary  framework  for  cost  analysis  of  an  incremental  force  for  the  following 
reasons:  (a)  by  design,  the  General  Support  Program  (Program  7)  shows  Joint 
costs,  unallocated  to  the  combat  force  programs  (Programs  2  and  3);  (b) 
command  and  geographical  area  funding  streams  include  only  funds  spent  by 
the  command  or  geographical  area,  so  there  is  a  joint  cost  problem  of  allo¬ 
cating  those  funds  to  support  the  forces  of  the  combat  programs  In  one  com¬ 
mand  or  geographical  area  which  are  spent  by  another  command  or  geograph- 
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Fig.  2 — D*y«ropm*fl>  of  Incromor.til  Fore •  OMA  CERs 


Tbs  Programs  of  tkePYFSFP 


Progroms 

Pro prro"  I  Strategi-:  Koteiiotery  r««i  (mil  vied  »r  tM  ~~) 

Progroa  2  Csnt.nonral  Al-  end  Missile  Defense  Farces 

Program  3  CoMfal  Pg»P«IO  ForCOI 

P,.rM  I  Airlift  Tid  Sealift  Forces 

Program  5  Reserve  and  0««d  Farces 

Program  b  Research  an d  Development 

Program  7  Genere)  Svppert 

k.  Data  Format  of  tka  FYFSFP 

Progrom  Element  Code  301010*1  Infantry  Divisions 

1M4  1965  196*  1967  1»66  1969 

Forcti  Location 

Inf  Dlv  Pacific 

Inf  Div  CONUS 

Restores  and  Oovolopmonr 

Total  Research  and  Development 

Invailmont 
PEMA 

Total  Investment 

Operations 

OMA,  BP  20CT 
Military  Poroonnol  Army 

Total  Oporollons 
Total  TOA 

Military  Monpcwor 

Active  Service  Officora 
Active  Service  Enliated 

Total  Military  Manpower 

Civilian  Manpower 

Civilian  Direct  Hire,  US 
Civilian  Direct  Hire,  Foreign 

Total  Civilian  Menpoaror 
Total  Manpower 

Flf.  Fermat  el  *e  Fir*-Ye«y  Feree  Strstcfere  mi 
Flnenclel  Pregrgm,  gre-FYM 
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(strength) 


(strength) 


(dollars) 

(dollars) 

(dollars) 

(dollars) 


(dollars) 

(dollars) 


(number) 

( number) 

(dollars) 

(dollms) 


ical  area;  and  (c)  changes  to  the  FYFSFP  arc  budget -account  dollar  totals  and 
the  specific  force-related  OMA  activity  causing  the  cost  change  are  not  identi¬ 
fied  in  the  FYFSFP  format  * 

In  the  search  for  a  primary  data  source  for  use  in  this  study,  it  was 
found  tliat  historical  budget  data  and  the  reported  budget  execution  data  lacked 
accounting  consistency.  When  multiple  linear  regression  time  series  analysis 
was  attempted,  data  for  only  a  limited  number  of  years  could  be  obtained  or 
were  applicable  (data  from  before  or  during  the  Korean  War  do  not  reflect  the 
Army  of  th>:  middle  and  late  1950’s  up  to  today).  For  the  limited  number  of 
years  that  could  be  observed,  quarterly  analysis  was  explored  but  was  found 
to  be  unsatisfactory  because  quarterly  data  reflected  the  annual  funding 
patterns  of  an  activity  rather  than  independent  observations  of  the  activity. 

Time  series  data  had  the  further  limitation  that  costs  can  change  from  fiscal 
year  to  fiscal  year  due  to  (a)  changes  in  the  institutional  structure  of  the  Army, 
e.g.,  reorganizations,  consolidations,  opening  or  closing  of  installations;  (b) 
passage  of  public  laws,  e.g.,  civilian  pay  increases;  and  (c)  increases  or  de¬ 
creases  in  activity  of  the  economy,  e.g.,  inflation,  deflation,  changes  in  taxes, 
wage  rates,  and  tariffs  - 

To  measure  as  nearly  as  possible  these  cost  changes  and  more  impor¬ 
tantly  to  reflect  the  Army’s  OMA  requirements,  a  continuing  reappraisal  must 
be  made  of  the  force-dependent  activity  categories,  and  the  applicable  cost 
estimates  of  these  force-dependent  activities  must  be  recomputed  as  new  data 
become  available  that  reflect  these  changes. 

Note,  however,  that  the  classification  method  enables  the  treatment  of  a 
large  amount  of  detailed  data  and  information.  The  ability  to  structure  appro¬ 
priately  a  large  volume  of  data  and  information  results  in  more  accuracy  than 
a  purely  statistical  analysis  of  aggregated  data  and  information. 

The  primary  data  sources  selected  for  the  classification  of  OMA  activity 
analysis  and  the  cost  estimate  computations  are  the  President’s  Budget  sub¬ 
mission2  and  the  Command  Operating  Budget  (COB)5  (current  at  the  time  the 
research  was  undertaken).  The  budget  submissions  are  in  the  form  of  the  finan-  • 
cial  accounting  system  used  by  the  Army  for  formulating  budgets,  accounting  for 
funds,  and  reporting  budget  executions.  These  sources  reflect,  for  the  purpose 
of  planning-cost  estimation,  the  current  institutional  structure  of  the  Army; 
they  are  also  the  best  available  reflection  of  prices  and  present  requirements 
(questions  as  to  the  adequacy  of  ti;  i  current  institutional  structure  and  require¬ 
ments  are  outside  the  scope  of  costing). 

The  President’s  Budget  did  not  provide  all  the  work  measurement  in¬ 
formation  and  cost  data  necessary  for  determining  activity  cost  for  use  in  in¬ 
cremental  force  costing.  Many  ancillary  data  sources  were  sought  to  provide 
information  and  data  not  presented  in  the  President’s  Budget.  These  data 
sources  included  stock  fund  expenditure  data,  Army  planning  factors,  previ¬ 
ously  developed  CERs,  special  Army  publications,  and  RAC  studies  as  well  as 
other  data  sources.  The  use  of  each  of  these  ancillary  sources  is  documented 
as  it  is  used  in  the  cost  estimation  presented  in  Chap.  3.  Where  more  detail 
was  needed,  ancillary  historical  data  were  necessary  to  fill  missing  gaps; 
there  is  an  unavoidable  time  lag  in  the  preparation  of  such  data. 

*Subscqucnt  to  the  completion  of  this  research  the  FYFSFP  was  renamed  the  Five 
Year  Defense  Program  (FYDP)  and  restructured  from  seven  to  nine  programs. 


Chapter  3 


COST  ESTIMATION  AND  THE  DEVELOPMENT  OF  OMA  CERs 


INTRODUCTION 

In  this  chapter  a  set  of  OMA  CERs  for  every  OMA  activity  classified  as 
force  dependent  in  Chap.  2,  except  MOS  training,  is  developed  to  show  by  ex¬ 
ample  the  process  of  analysis. 

To  define  In  advance  every  type  of  cost  problem  that  could  be  encoun¬ 
tered  is  impossible;  a  set  of  ready-made  CERs  applicable  to  all  Army  cost 
problems  cannot  be  developed.  Many  CERs  must  be  especially  selected  and 
tailored  to  fit  the  question  that  each  individual  costing  problem  is  to  answer. 

The  CERs  developed  in  this  paper  were  derived  primarily  for  force- structure- 
change  cost  problems  for  brigade-sized  forces  including  necessary  support,  l.e., 
involving  10,000  or  more  military  men.  CERs  based  on  military  men  in  the 
force  change  probably  have  a  fairly  wide  application  to  other  types  of  cost  prob¬ 
lems.  The  materiel- related  CERs  are  highly  aggregated;  although  satisfactory  for 
force- structure-change- type  problems,  they  are  not  detailed  enough  for  cost-ef¬ 
fectiveness  studies  Involving  alternative  hardware  items  or  weapon  systems. 

Where  the  number  of  alternatives  that  require  costing  is  large,  automated 
costing  Is  usually  considered.  An  OMA  version  of  *An  Individual  System/ 
Organization  Cost  Model  (ISOC)"4’8  has  been  developed,  and  the  CERs  developed 
in  this  paper  (TP-242)  have  been  employed  in  the  ISOC  model. 


SUMMARY  OF  FORCE-DEPENDENT  CERs 

The  OMA  annual  operating  CERs  are  shown  in  Table  11.  It  shows  the 
CERs  for  each  activity  and  the  specification  variables  for  computing  thi 
annual  operating  costs  of  an  incremental  force.  Table  12  shows  the  personnel 
component  annual  operating  CERs  for  Armywide  Services  and  Command  and 
Direction.  The  OMA  initial  Investment  CERs  are  shown  in  Table  13. 

The  specification  variables  that  were  employed  to  derive  these  CERs  are 
the  following: 

(a)  The  total  value  of  the  Incremental  force  materiel;  this  is  the  sum  of 
the  materiel  value  at  standard  cost  fi.e.,  current  Army  catalog  cost)  of  Initial- 
issue  materiel  items  (excluding  replacement/consumption,  maintenance  float 
and  wartime  stockage).  The  force’s  materiel  requires  further  separation  Into 

i 

i 
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TABLE  11 


OMA  lncr«nttnlo!  Foic#-D«p«nd*rtl  Annual  Operating  CERt 


Yye#  of  fores  dspsndancy 

Foe  lor  CERs  ond  specif  icotion  vorioble* 

Materia! 

Related 

MtiaUadace 

N»ppo*t  Mainte snare  Annual  Repair-l’art* 

Coal 

All  Materiel  item*  (except  airrraft) 

0.04  *.  sum  of  the  force  materiel  items  coat  at 
standard  cost 

Aire  rail 

Fixed-wir? 

No  developed  CKR 

Rotary -wing 

Cost  per  flying  hour  -  5.20  ♦  0.0012  v  helicopter 
empty  weight  in  pounds 

Support  Maintenance  Civilian  Labor 

All  Materiel  Items 

0.2)4  *  sum  of  computed  support  maintenance 
repair-part*  coat 

Depot  Maintenance 

Combat  Vehicles 

0.00446  v  sum  of  force  materiel  item*  coat  at 
standard  coat 

Tactical  and  Support  Vehicles 

0.01056  x  sum  of  force  materiel  items  coat  at 
standard  cost 

electronic*  and  Com  muni  cal  ion  equipment 

0.01027  x  aum  of  force  materiel  items  coat  «t 
standard  coat 

Miaaile  System* 

0.01155  x  sum  of  force  materiel  items  cost  at 
standard  co.st 

Aircraft 

Kixtd-wing 

0.00482  x  sum  of  force  materiel  items  roet  el 
standard  cost 

Rotary-wing 

0.01686  x  sum  of  force  miieriel  items  cost  at 
standard  cost 

Residual  Depot  Maintenance  Coal  factor 

0.274  x  calculated  direct  depot  maintenance 
cowl  (to  be  added  to  the  calculated  direct 
depot  maintenance  coat) 

PCM. 

All  Material  Items  (except  aircraft) 

Aircraft 

Coat  per  flying  hour 

Fixed-wing 

No  developed  CRH 

Rotary-wing 

No  developed  CRH 

Materiel  esd  Pafkeaael  Related 

General  Supplies,  dollars 

100  per  military  man 

Replacement  of  OMA  Materiel,  dollar* 

20  per  military  man 

Training 

So  developed  C.r.Ra 

Stuck,  Store  and  Issue  Activities 

COM  S.  dollars 

168  x  annua)  consumption  ton* 

Overera*.  dollar* 

270  x  annual  consumption  tons 

Worldwide,  dollars 

200  *  annual  consumption  ton* 

'l  Htimate  of  annual  i  ..nc  umption  tuna  -  0.7  -* 

•i  Hilary  p.-monne!  •  0.00005  x  total  force 

Materiel  cost) 

Personnel  Related 

Army  wide  service*.  dollar«d 

566  per  military  man 

(’.ommand  and  Direction,  dulla/* 

7 1  per  military  man 

Scr  1  ablr  12  for  tompmirni  C-KHu. 


30 


TABLE  12 


Annual  Operating  Subactivities  and  Their  Force-Dependent  Costs 
for  Armywide  Services,  and  Command  and  Direction 


Suboctivity 

Cost  per  military 
mona,  dollars 

Army  wide  services 

566 

Medical  Activities 

(in) 

Maintenance  of  Active  Facilities 

(342) 

*1  he  Army  Food  Program 

(13) 

Laundry  and  Dry  Cleaning  Services 

(13) 

Recruiting  ami  Other  Personnel  Support 

(4) 

Replacement  Training  in  US  Army  Training  Centers 

(24) 

Other  Administrative  Services 

(17) 

Army-Ride  Finance  and  Audit  Services 

(10) 

Command  and  Direction 

7) 

Local  Headquarter*  and  Command  Administration 

(34) 

Major  Field  Command  Headquarters 

(14) 

Travel 

(231 

"Numbers  in  parentheses  ore  breakdowns  of  the  totals. 


TABLE  13 

OMA  Incremental  Force-Dependent  Initial  Investment  CERs 

(Nonrecurring  Colts) 


Type  of  fores  dependency  Foctor/CERs  and  specification  voriobfes 


Materiel  related 

Initial  Issue  of  Repair  Parts 

•Ml  materiel  items  (except  aircraft) 
Aircraft 

Transportation  of  Force  Materiel 
CONl.'S.  dollars 
CONUS  to  Overscan,  dollar* 
florid  wide,  dollar* 


Materiel  and  Personnel  related 
Procurement  of  0M\.  dollar* 
Initial  Training 

Stock.  Store, and  Issue  Activities 
COM’S,  dollar* 

Oversea*,  dollar* 
florid  wide  dollar* 


Personnel  related 

Initial  Da* it  Training,  dollars 
Initial  lU'iruiting.  dollars 


10*7  >  materiel  investment  cost 

20*7  v  investment  cost  of  aircraft  materiel  items 

35  v  the  number  of  ton*  of  force  materiel 
120  *  the  number  of  tons  of  force  materiel 
69  *  the  number  of  ton*  of  force  materiel 
(Kslimate  of  the  number  of  tons  of  force  mate* 
riel  3  tO  *  0.000335  x  total  force  materiel 
cost) 

20(1  per  military  man 
No  drv eloped  (*Mt* 

219  -  annual  consumption  Ions 
351  «  annual  consumption  ton* 

290  <■  annual  consumption  Ion* 

(F.stimate  of  annual  consumption  ton*  -  0.7  v 
military  personnel  *  0.00005  v  force  mate* 
riel  cost) 

9!  per  basic  trainee 
67  per  basic  trainee 
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the  following  materiel  categories:  Weapons,  Combat  Materiel  Items,  Tactical 
Materiel  Items,  Support  lalerlel  Items,  Electronic  and  Communication  Items, 
Missile  Ground  Support  Items,  Aircraft  (Fixed  wing,  Rotary  wing). 

(b)  The  total  number  of  military  personnel  in  the  incremental  force. 

(c)  Materiel  activity  'Cos  (aircraft  flying  hours,  vchicle-mi'es/hours). 


OPERATING  FORCES,  BP  2000 

Operating  Forces  (BP  2000)  is  the  largest  dollar  budget  program  of  OMA. 
The  activities  funded  within  this  program  arc  directly  associated  with  the  opera¬ 
tion  and  maintenance  of  combat,  combat-support,  and  service-support  units. 

Thi*  budget  program  is  very  sensitive  to  the  materiel  and  personnel  resource 
implications  of  a  force  change.  The  direct  operating  costs  of  combat,  combat - 
support,  and  service-support  units  are  contained  in  two  highly  aggregated 
budget  project  accounts:  Operating  Forces  (less  ARADCOM),  BPA  2020,  and 
ARADCOM,  BPA  2030. 

Operating  Forces  are  separated  into  the  two  accounts  for  consistency  of 
the  AMS  with  the  program  structure  of  the  FYFSFP  (the  correspondence  be¬ 
tween  the  two  structures  is  detailed  in  “Program  Element/Army  Management 
Structure  Correlation  Tables"8).  Included  within  these  two  BPAs  are  costs  lor 
materiel -dependent  support  maintenance  and  POL,  meteriel-  and  personnel- 
dependent  replacement  of  OMA  equipment  and  general  supplies,  and  personnel  - 
dependent  travel  (relating  to  the  unit,  not  permanent  change  of  station  (PCS) 
travel,  which  is  funded  by  the  Military  Pay  appropriation]. 

Since  the  AMS  does  not  structure  BPAs  2020  and  2030  in  an  activity  con¬ 
text,  It  was  necessary  to  disaggregate  the  activities  of  these  wo  BPAs  for  cost 
analysis  and  development  of  CERs.  The  disaggregated  activities  of  BPAs  2020 
and  2030  that  have  been  determined  to  be  force-dependent  are  shown  in  Tables 
1,  2,  and  9. 

The  following  analysis  presents  CERs  for  each  of  the  activities  of  BPAs 
2020  and  2030.  The  CERs  were  developed  without  making  a  distinction  Mtwenn 
BPA  2020  and  BPA  2030  funding  for  each  of  the  force  dependent  activities. 

The  Operation  and  Maintenance  of  Facilities  (OMF),  BP  2009,  is  discussed 
in  the  final  section  of  the  chapter. 

Support  Maintenance:  Annual  Repair -Parts  Cost 

Support  maintenance  is  defined  as  all  user  maintenance  up  to  depot 
maintenance:  organizational,  direct  support,  and  general  support. 

The  CERs  developed  in  this  section  are  based  on  a  number  of  budget 
activities  that  Include  BPAs  2020,  2030,  2009-9040,  and,  for  aircraft,  CA 
2350.15. 

For  estimating  the  cost  of  Army  support  main'enance,  two  materiel 
groupings  have  been  made:  all  materiel  items  (except  aircraft),  and  aircraft; 
aircraft  are  further  subdivided  into  fixed  wing  and  rotary  wing. 

All  Materiel  Items  except  Aircraft.  In  a  previous  study7  on  OMA  main¬ 
tenance  costing,  a  CER  was  developed  for  estimating  the  annual  repair-parts 
cost  of  organizational,  direct-support,  and  general-support  maintenance  for 
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combat  tactical  and  support  vehicles.  The  maintenance-cost  data  were  ob¬ 
tained  from  five  ORO-RAC  publlcations"’,,:!  on  the  economics  of  maintenance. 
Fourteen  different  materiel  items  were  studied,  and  the  mean  lifetime  annual 
repair-parts  cost  was  calculated  and  compiled  from  the  five  studies.  The  re¬ 
sults  and  data  used  for  developing  this  CEF.  are  shown  in  App  A. 

At  the  time  this  CER  was  developed,  it  was  intended  to  be  one  of  a  act  of 
maintenance  CERs  covering  Army  support  maintenance.  Other  CERs  were  to 
include  communication  materiel,  surface-to-air  and  ^uri'acc  to-curtacc  missile 
ground  equipment,  and  a  residual  CER  to  include  all  remaining  materiel. 

It  was  expected  that  The  Army  Equipment  Records  System  (TAERS) 
would  be  able  to  provide  (he  data  required  for  developing  these  additional 
CERs.  However.  TAERS  data  have  not  been  summarized  and  published,  and 
other  estimating  techniques,  even  though  less  sophisticated,  had  to  be  devised. 

This  earlier  work  provides  a  framework  for  the  support -maintenance 
CERs  developed  in  this  study.  First,  a  high  correlation  was  established  be¬ 
tween  the  cost  of  the  materiel  item  and  the  cost  of  annual  support  maintenance 
of  the  materiel  item.  Second,  magnitude  of  the  annual  support-maintenance 
cost  was  determined. 

Army  Stock  Fund15  and  Financial  Inventory14  data  were  used  as  the  best 
and  only  complete  sources  for  developing  support -maintenance  CERs.  A  major 
disadvantage  of  stock-fund  data  is  that  the  stock-fund  designations  (the  nine 
repair-parts  stock  funds  and  their  FY63  issues  in  dollars  are  given  in  App  A) 
shown  in  Table  10  could  not  be  reconciled  with  those  in  the  Army  Materiel 
Plan  (AMP)  except  for  three  categories:  signal,  aircraft,  and  missiles.  The 
inability  to  match  the  other  data  prevented  further  disaggregation  and  sen¬ 
sitivity  testing  of  support -maintenance  coats  within  AMP11"11  categories. 

The  CER  developed  from  the  data  shown  in  Table  10  was  computed  by 
dividing  the  dollars  in  the  column,  “stock  fund  OMA  repair-parts  issue,”  by 
the  dollars  in  the  appropriate  materiel  category  of  “financial  Inventory  in  the 
hands  of  the  troops.”  The  result  of  this  division  is  the  annual  support- 
maintenance  repair -parts  CER.  From  this  division  a  factor  of  0.04  was 
found;  rounding  this  answer  the  CER  is  “all  materiel  Items  (except  aircraft) 

0.04  x  sum  of  the  force  materiel  items  (at  standard  cost).” 

The  materiel  items  used  for  developing  the  earlier  support  maintenance 
CER  were  of  the  high-usage,  high -density,  and/or  high-cost  type,  which  con¬ 
tributes  sizably  to  the  total  of  Army  maintenance  costs.  On  the  other  hand, 
materiel  items  of  a  low-usage  or  less  complex  type  require  less  maintenance 
than  those  used  in  the  sample.  For  these  reasons  a  total  support -maintenance 
CER  for  all  materiel  items  (except  aircraft)  would  be  expected  to  be  of  a 
smaller  magnitude  than  the  previously  developed  CER. 

Aircraft. 

Rotary-wing  aircraft.  A  CER  was  developed  for  estimating  the  organiza¬ 
tional,  direct -support,  and  general -support  repair-parts  cost  per  flying  hour 
for  rotary-wing  Army  aircraft  (helicopters). 

The  derived  CER  was  found  to  be  0.0042  times  the  empty  weight,  in 
pounds,  of  the  helicopter  for  which  the  estimation  is  made,  plus  $5.20, 

The  CER  was  developed  by  regression  analysis  from  support-maintenance 
repair-parts  cost  data  (dependent  variable)  for  six  Army  helicopters,  as  re¬ 
ported  in  Army  Pamphlet  3  3  5  -  3, 20  and  the  empty  weight  (independent  variable) 
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of  the  six  helicopters,,  obtained  from  the  “Weapons  Dictionary / 31  The  specific 
aircraft  and  data  used  arc  given  in  App  A. 

The  regression  equation  takes  the  form 


where  V  *  organizational,  direct-support,  and  general -support  repair-parts 
cost  per  flying  I  our 
bn  *  the  V  intercept 
b ,  -  the  slope  of  the  regression  line 
X  -  the  empty  weight  of  the  helicopter,  in  pounds 
Calculation  of  the  regression  parameters  yields 


5,20 
0.0042 

r  -  0.926  coefficient  of  correlation 
r*  =  0.857  coefficient  of  determination 
=  13.90  standard  error  of  b0 

=■  0.0008  standard  error  of  b[ 

Standard  error  of  the  estimate  =  $12.66 
Substituting  the  calculated  parameters  Into  the  general  regression  equa¬ 
tion  yields 


V  *.',.20  .  o.oonx 

The  annual  operating  cost  for  support  maintenance  of  rotary-wing  air¬ 
craft  is 


Y  »  1 1 *.'..20  .  0.0OV2X)  (annual  fl.inn  huurnll 

The  data  used  to  develop  the  rotary-wing  j-  U  craft  organizational,  direct- 
support,  and  general -support  repair-parts  cost  per  flying  hour  were  given  as 
arithmetical  means.  These  data  gave  no  variance  statement,  aircraft  sample 
size,  or  total  flying  hours  for  the  computed  means.  These  gaps  In  data  make 
it  impossible  to  state  the  behavior  of  cost  per  flying  hour  at  different  levels 
of  flying  hours  (current  reported  Army  annual  flying  hours  range  from  200  to 
300  hr/year  per  aircraft). 

Fixed-wing  aircraft.  The  possibility  of  developing  a  predictive  CER  for 
estimating  the  organizational,  direct-support,  and  general -support  repair- 
parts  cost  per  flying  hour  for  Army  fixed-wing  aircraft  was  considered. 

During  the  period  of  this  research,  numerous  discussions  and  evaluations 
were  under  way  within  the  Army  and  between  the  Army  and  Air  Force,  with 
respect  to  the  speed  and  weight  envelope  for  Army  fixed-wing  aircraft. 

It  was  concluded  that  a  fixed-wing  aircraft  maintenance  CER  should  not 
be  developed  until  the  results  of  these  discussions  were  fully  Implemented. 
Then  it  should  be  possible  to  develop  a  maintenance  CER  for  fixed-wing  air¬ 
craft  similar  to  the  maintenance  CER  for  rotary-wing  aircraft,  e.g.,  empty 
weight  as  the  independent  variable  and  repair-parts  cost  as  the  dependent 
variable. 
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Initial -laau e  Repair  Parts.  Two  factors,  representing  current  policy, 
have  been  used  for  estimating  the  initial-issue  repair-parts  cost  associated 
with  a  force  change.  They  are  expressed  as  a  percentage  of  the  force- change 
materiel  investment  cost,  exclusive  ot  rcplaccmcnt/consumption,  maintenance 
float,  and  wartime  atockage: 

All  materiel  items,  except  aircraft  104 

Aircraft  201 

Additional  research  is  required  to  establish  and  document  the  cost  of 
Initial-Issue  repair -parts  cost  of  a  force  change.  A  related  problem  Is  that 
the  funding  of  Initial-issue  repair  parts  has  shifted  back  and  forth  between  the 
OMA  and  PEMA  appropriations.  The  current  policy  is  to  fund  repair  parts 
from  OMA;  however,  there  are  exceptions. 

POL 

The  following  procedure  was  developed  for  estimating  POL  costs  of  cur¬ 
rent  materiel  items  rather  than  future  materiel  items.  For  estimating  POL 
requirements  of  future  materiel  items,  primarily  aircraft  systems,  specific 
CERs  are  required  an  should  be  developed  from  the  design  characteristics 
of  the  materiel. 

All  Materiel  Items  except  Aircraft.  To  develop  a  POL  estimation  tech¬ 
nique  for  all  materiel  items  excluding  aircraft,  a  sample  of  33  TOEs  was 
established.  The  materiel  Items  for  each  TOE  that  requires  POL  for  opera¬ 
tion  were  enumerated  from  *TOE,  Costout  of  on-File  SRCs.*“  For  each  type 
of  materiel  item  enumerated  In  the  sample  TOEs,  the  gallons  of  POL  con¬ 
sumed  hourly  were  calculated  bj  nultiplying  the  per-hour  consumption  rates 
found  in  FM  101-10.”  For  estimating  the  POL  gallons  per  hour,  POL-consum 
ing  items  were  grouped  in  four  categories,  and  means  were  computed  as  shown 
in  Table  14  (see  App  A  tor  TOEs  sampled  and  the  data). 

TABLE  14 


Maltrial  Cottgoriti  and  Their  Mean  POL  Centumpiion, 
Uitd  To  Eftimate  POL  Expenditure 


Mofcfitl  category 

Cen  lump*  ion, 
m«on  POL 
jol/hr 

Tactical 

wheeled  vchiclee  (trucks) 

2.0 

Support: 

engineer  equipment 

7,0 

('.(•mb  : 

light  tracked  vehicles  (under  30,000  lb) 

4.0 

Combat: 

heavy  tracked  vehiclea 

15  0 

The  equation  for  estimating  the  annual  coBt  of  POL  for  all  materiel  Items 
(except  aircraft)  is: 

POL  co*t  =  (mean  gallons  of  POL  per  hour)  x  (number  of 
materiel  lUimi)  x  (mean  hours  per  year)  x 
(cost  of  POL  per  gallon) 
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Aircraft.  No  CERs  were  developed  (or  either  fixed-  or  rotary-wing  Army 
aircraft.  The  primary  reason  ia  that  the  current  Army  aircraft  inventory  con¬ 
tain*  both  piston-engine  aircraft  and  turbopropeller  (propjet )  aircraft.  These 
two  different  engine  tvpeg  use  different  fuel  and  must  be  enumerated  as  two 
different  populations  for  analysis  If  the  current  inventory  Is  segmented  Into 
four  samples  by  aircraft  type  and  engine  type,  the  resulting  samples  are  too 
small  for  meaningful  analysis. 

The  POL  gallons  per  flying  hour  for  the  fixed-  and  rotary-wing  aircraft 
currently  In  the  Army  aircraft  Inventory  arc  given  in  App  A.  These  POL  con¬ 
sumption  data  were  extracted  for  each  aircraft  type  from  a  RAC  working  docu¬ 
ment,  “Aviation  Cost  Data."14 

General  Supplies 

The  cost  of  general  supplies  was  considered  for  this  analysis  to  depend 
on  both  the  materiel  and  personnel  of  a  force  change.  However,  since  the  cost 
of  general  supplies  for  a  force  change  cannot  be  empirically  determined  from 
currently  available  data,  it  was  necessary  to  make  an  estimate  of  the  cost. 

General  supplies  were  estimated  as  $100  per  military  man  from  FYG3 
Stock  Fund  data  and  an  analysis  of  the  DPAs  2020  and  2030,  but  were  kept 
separate  from  the  other  per -military-man  cost  factors  pending  further  study. 

OMA  Materiel 

The  coat  of  OMA  materiel  required  with  respect  to  force  changes  Is  both 
an  annual  operating  cost  and  an  initial  investment  cost. 

For  the  initial  Investment  cost  a  CER  was  previously  developed  and  docu¬ 
mented  in  an  unpublished  RAC  paper,  “TOE  Equipment  Cost-Estimating  Relations 
A  Preliminary  Investigation."” 

The  CER  is  the  median  per  capita  cost  of  OMA  materiel  derived  from  a 
sample  of  TOEs  (listed  in  App  A).  This  CER  gives  a  force-dependent  initial 
investment  cos*  of  $200  per  military  man. 

The  replacement  (replacement/consumption)  of  this  equipment  is  an  an¬ 
nual  operating  cost  and  it  is  assumed  that  10  percent  of  the  total  OMA  materiel 
is  replaced  by  the  force  eacn  operating  year.  Modifying  the  above  investment 
cost  CER  yields  a  force-dependent  cost  of  $20  per  military  man  per  year. 

Travel  and  Transportation  of  Personnel 

Travel  and  transportation  of  personnel  is  a  personnel -dependent  activity 
directly  attributed  to  force  changes.  From  FY66  COB  data1  a  cost  of  $23  per 
man  was  computed.  For  calculating  the  forcc-dependent-cost-per-military- 
man  factor,  the  budget  dollars  for  FY66  were  summed  from  BPA  2020  and 
BPA  2030  for  travel  and  transportation  of  personnel  (object  class  21),  and  the 
total  dollar  sum  was  divided  by  the  number  of  military  men  funded  by  the  two 
activities.  The  FY66  data  are  shown  in  the  accompanying  tabulation. 


Budget  Force -dependent 

allocation,  cost  per  military 

Object  class  21  dollars  Military  men  man,  dollars 

BPA  2020  12,374.100  544,420 

BPA  2030  i. 057, 000  20.01-) 

Total  13,431,100  370,  1 30  23 
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Three  DP  2100  activities  were  determined  to  be  force  dependent:  Opera¬ 
tion  of  Schools,  BPA  2110;  Replacement  Training,  BPA  2150;  andOMF  (Train¬ 
ing  Facilities,  BPA  2100),  which  supports  the  first  two  activities. 

Operation  nf  Schools,  DPA  2110 

The  determination  of  the  training  cost  per  unit,  both  initial  training  (in¬ 
vestment)  and  annual  replacement  training  (annual  operating),  for  formal 
school  training  for  some  specified  MOB,  requires  more  detailed  data  relating 
to  the  specific  kinds  of  activities  and  their  costs,  as  related  to  school  training, 
than  are  presented  In  budget  data.  Training  costs  of  forma?  schooling  and  ad¬ 
vanced  unit  training  constitute  a  separate  area  for  analysis;  they  are  not  cov¬ 
ered  in  this  general  OMAanalysls,  nor  has  on-lhe-job  training  (OJT)  been  in¬ 
vestigated. 

Replacement  Training  in  US  Army  Training  Centers,  BPA  2150 

Replacement  Training  Cost.  The  cost  of  a  replacement  trainee  Is  as¬ 
sumed  to  depend  on  the  number  of  basic  trainees.  The  determination  of  re¬ 
placement  cost  per  trainee  consists  of  the  cost  of  replacement  training  divided 
by  the  number  of  basic  trainees. 

The  costs  of  two  activities  had  to  be  subtracted  from  the  total  BPA  2150 
dollars:  (a)  Reserve  Officer  Officers  Training  Corps  (ROTC)  basic  camp  and 
(b)  SpecJal  Training  and  Enlistment  Program  (STEP).  (STEP  was  not  approved 
by  Congress  and  was  eliminated  from  the  FY66  OMA  appropriation.) 

The  number  of  basic  trainees  was  computed  as  the  average  number  of 
trainees  for  FY61-FY64  as  obtained  from  “Selected  Manpower  Statistics.1'5' 
(These  data  are  shown  in  App  A.)  From  the  previously  subtracted  non-force- 
dependent  data  the  cost  of  initial  baste  training  was  calculated  as  $91  per  basic 
trainee.  This  cost  is  to  be  considered  as  an  OMA  investment  cost. 

Turnover  Rate.  The  cost  per  trainee  is  not  the  annual  force-dependent 
cost  of  replacement  training  per  military  man.  Since  every  man  in  the  Army 
is  not  replaced  every  year,  a  turnover  rate  is  required  to  establish  the  cost 
per  military  man.  The  turnover  rate  was  calculated  by  dividing  the  number 
of  trainees  by  the  total  number  of  enlisted  men  in  the  Army.  This  turnover 
rate  was  calculated  as  the  mean  turnover  rate  for  FY61-FY64  (actual  data)  as 
derived  from  Ref  26.  (The  President's  Budget  submission’  shows  basic 
trainees  in  man-years,  and  not  actual  number  of  trainees.)  The  4-year  aver¬ 
age  turnover  rate  was  calculated  to  compensate  for  a  2-year  data  cycle,  1 
year  high,  the  next  low,  for  inductions  (draftees). 

The  computed  mean  turnover  rate  was  found  to  be  0.266.  The  turnover 
rate  multiplied  by  the  cost  per  trainee  gives  an  annual  dependent  cost  per  mili¬ 
tary  man  of  $24.  These  data  are  shown  in  Tables  15  and  16. 

Training  Facilities,  BPA  2109 

The  facilities  costs  of  replacement  training  will  have  to  be  evaluated  in 
the  context  of  the  size  of  the  force  addition;  generalization  is  not  possible  be¬ 
cause  of  the  expandable  characteristics  of  most  replacement  training  centers. 
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TABLE  15 


Data  Utttf  for  Computing  Replacement  Training  Turnover  Rates26 


Turnover  rote  data 
fiscal  yaar 

First  enlistments 
and  inductions 

Total  Army 
tn lifted  strength 

Turnover 

rate 

1961 

176.34.1 

758,701 

0.232 

1962 

284.580 

950.354 

0.299 

196.1 

186.133 

867.614 

0.214 

1961 

266.890 

862.36R 

0.310 

boar-year  average 

228.487 

859,759 

0.266 

TABLE  16 


Data  Used  for  Computing  Replacement  Training  Turnover  Costs2 


Category 

Unit  of  measure 

III*  \  2150  Replacement  training  in  US  Army  training  certers,  dollnrn 

23.472.000 

Lean  ROTC  baaic  camp,  dollar# 

88.000 

Lean  apccial  training  and  enlialmenl  program,  dollar* 

2.636.000 

Tulal  force-dependent  conta,  dollar* 

20,748,000 

Total  active  Army  baaic  truineee 

228.487 

Coat  per  trainee  (initial  baaic  training  -  OMA  investment  cost) 

HP  A  2150  com  ($20.7 48.000/228.487).  dollar* 

91 

Active  Army  baaic  training  tarnover  rate 

0.266 

Force-dependent  coat  per  military  man  (S91  x  0.266)  -  annual 

Operating,  dollars 

24 

In  cases  of  facilities  expansion,  prorating  one-time  facilities  costs  to  the 
trainees  will  give  erroneous  results.  Facilities,  either  annual  operating  or 
initial  Investment,  for  replacement  training  should  be  treated  as  a  force- 
dependent  cost  but  not  necessarily  on  a  per -man  or  -trainee  basis. 


CENTRAL  SUPPLY  ACTIVITIES.  BP  2200 

Central  Supply  Activities,  as  a  budget  program,  consists  of  those  activities 
essential  to  the  operation  and  maintenance  of  a  logistical  system  designed  to 
support  those  Army  forces  currently  deployed.  The  following  activities  funded 
by  BP  2200  were  determined  to  be  force -dependent  activities:  Depot  Facilities 
(OMF),  Procurement  Management,  Depot  Operations,  Transportation,  Port 
Terminal  Operations.  The  specific  AMS  codes  that  relate  these  activities  to 
the  President’s  Budget  submissions2  are  shewn  in  Tables  1  and  2. 

The  force-dependent  activities  of  this  budget  program  relate  to  one 
another  so  it  is  possible  to  integrate  these  activities  and  their  costs  as  a  con¬ 
tinuous  flow  of  sequential  activities.  An  additional  cost  must  be  added  to  the 
BP  2200  activities  to  complete  the  flow.  The  activity  is  Post  Supply  BPA 
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CONUS  CONUS  CONUS  CONUS 


2009-9050,  for  which  the  cost  is  computed  with  the  other  9000  activities  in 
this  paper.  This  sequential  flow  is  expressed  in  tons  and  all  costs  are  com¬ 
puted  as  the  cost  per  ton. 

Figure  4  depicts  the  sequential  flow  of  BP  2200  force-dependent  activities 
and  provides  the  specification  framework  for  cost  estimation.  The  snecifica- 
tion  of  the  rate  at  which  an  activity  can  be  expected  to  vary  as  a  function  of 
force  changes  is  not  verifiable  empirically.  All  cost  estimates  were  calculated 
as  the  average  activity  cost,  with  an  assumption  of  the  same  distribution  of  ex¬ 
penditures,  commodity  mixes,  and  transportation  distances.  No  attempt  has 
been  made  to  differentiate  the  overseas  designation  between  specific  geograph¬ 
ical  areas  or  theaters. 

The  specification  of  the  amount  of  variability  of  the  force-dependent  activ¬ 
ities  and  their  co3t  estimation  is  described  for  each  activity,  within  the  frame¬ 
work  of  the  AMS,  in  the  following  sections.  The  force-dependent  activties  and 
their  associated  costs  are  translated  into  cost-per-ton  factors  as  shown  in 
Table  17. 


TABLE  17 


Central  Supply  Activities  Cost  per  Ton2 


Activity 

Measure  of 
activity, 
Stons 

Cost, 

dollars 

Cost  per 
Ston,0 
dollars 

SCA  2210.1  Operation  of  Central  Procurement  Offices 

20 

SC. A  2220.1  Supply  Depot  Operations 

CONUS 

46 

Receiving 

995.000 

13,555,000 

(14) 

Shipping 

1 .097,000 

31,350.000 

(29) 

St  oruge 

5.270,000 

14,607,000 

(  3) 

Overseas 

17 

Receiving 

946,000 

5,913,000 

(  6) 

Shipping 

1,028.000 

7,989,000 

(  8) 

Storage 

1 .258,000 

4,230,000 

(  3) 

SCA  22110. 1  Inventory  Management  Activities 

2230.  id  Stock  Control 

995,000 

9,000,000 

5 

SCA  2250.1  l.and  Iran  sport  at  ion 

CONUS 

823,000 

29,037,000 

35 

Overseas 

4.248.000 

25,795,000 

6 

SCA  2250.5  Sen  Transportation 

Army  Dry  Cargo 

2,087.840 

114.885.000 

55 

SCA  2270.1  Operation  of  Ports  anti  Terminals 

Cargo  CONUS 

1 .952.000 

31,292.000 

16 

Cargo  Overseas 

2.898.240 

24.633.000 

8 

‘'Numbers  in  parentheses  are  breakdowns  of  total. 


Operation  of  Central  Procurement  Offices,  SCA  2210,1 

It  is  estimated  that  Procurement  Offices  activity  will  change  at  a  rate  of 

1  percent  of  the  value  of  the  materiel  procured.27  It  is  further  estimated  that 

2  Stons  of  materiel  are  consumed  per  man-year  as  a  total  Army  average,  and 
1  Ston  of  the  2  tons  comprises  the  Army  procurement  requirement.27  Con- 
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verting  the  l-tcn/ir>an 
per  ton  was  determine 
Procurement  Offices, 
the  cost  per  tar.  was  < 
Initial  issue  amJ 
costs)  are  estimates  r 
year,  and  the  total  r 
per  ton. 


ear  consumption  to  an  average  dollar  value,  $2000 
as  the  value  of  materiel  procured  by  Army  Central 
rom  data  in  the  FY66  President's  Budget  submissions2 
ulated  as  *20  ($2000  x  0.01), 

eline  requirements  on  a  worldwide  basis  (investment 
-m  a  sample  of  TOEs  as  $7000  of  procurement  per  man¬ 
ia  $70.  This  procurement  adds  3  Stons  at  a  cost  of  $23 


Supply  Depot  Operr  ions,  SC  A  2220.1 

The  rate  of  change  for  Depot  Operations  is  estimated  on  the  basis  of  1 
Ston  as  the  total  inventory  consumption  per  man-year  through  the  depot  sys¬ 
tem,  again  as  a  total  Army  average. 

The  specific  activities  occurring  in  the  supply  depots  and  applicable  to 
this  analysis  are  Depot  Receiving,  CA  2220.11;  Depot  Storage,  CA  2220.14; 

Depot  Issue  (Shipping),  CA  2220.15,  and  Depot  Operations  Direct  Overhead, 

CA  2220.18. 

For  developing  a  cost  per  short  ton  for  receiving,  storage,  and  shipping, 
the  di.-cct  overhead  dollars  were  allocated  to  all  the  activities  of  SCA  2220.1 
by  the  common  cost-accounting  procedure  of  proportional  distribution,  where 
direct  overhead  dollars  are  allocated  to  each  activity  in  the  same  dollar  pro¬ 
portion  each  activities-dollar  proportion  is  of  the  total  SCA  2220. 1. 

This  procedure  was  applied  for  estimating  supply  depot  operations  for 
both  CONUS  and  Overseas.  Based  on  the  FY66  President’s  Budget  submissions,* 
CONUS  supply  depot  costs  were  determined  to  be  $46  per  Ston  (receiving  $14, 
shipping  $29,  storage  $3)  and  Overseas  supply  depot  costs  were  $17  per  Ston 
(receiving  $6,  shipping  $8,  storage  $3). 

As  stated  in  the  previous  section  on  BPA  2210.1,  investment  costs  were 
estimated  as  $7000  for  average  procurement  per  man-year.  This  procure¬ 
ment  will  add  3  Stons  of  supplies  for  processing  in  the  depot  system,  arising 
from  initial  Issue  and  pipeline  requirements.  The  aggregated  investment  cost 
associated  with  these  3  Stons  in  CONUS  is  $100,  consisting  of  3  Stons  received 
in  a  CONUS  depot,  $42  (3  tons  x  $14);  3  Stons  stored,  $9  (3  tons  x  $3);  2  Stons 
shipped  to  post,  camp  or  station,  $58  (2  tons  x  $29).  A  one-time  cost  for  ship¬ 
ment  of  1  of  the  3  Stons,  processed  through  an  overseas  depot  is  $17  (1  ton  x  $17). 

Stock  Control,  CA  2230.13 

Stock  Control  activities  Increase  as  a  function  of  force  changes.  The 
amount  these  activities  are  expected  to  vary  with  force  changes  was  estimated 
as  one-half  the  total  cost  per  ton  as  calculated  from  the  FY66  President’s 
Budget  submissions.*  The  total  cost  per  ton  was  determined  to  be  $9;  there¬ 
fore  $5  per  ton  Is  the  computed  cost  of  Stock  Control  activities. 

No  differentiation  is  made  between  CONUS  and  overseas  costs,  and  there 
are  no  investment  costs. 

Transportation  and  Operation  of  Ports  and  Terminals 

The  amount  of  change  in  costs  with  respect  to  force  changes  for  these 
two  activities  is  related  directly  to  Supply  Depot  Operation.' 
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Land  Transportation,  SCA  2250.1.  In  CONUS,  Land  Transportation  is 
required  for  moving  supplies  and  materiel  from  CONUS  depots  to  posts, 
eartps,  and  stations  and  for  moving  supplies  and  materiel  from  CONUS  depots 
to  CONUS  ports  of  embarkation  for  overseas  shipment.  From  data  in  the 
FY66  budget  submissions,3  the  cost  of  moving  1  Ston  was  calculated  as  £35, 
which  is  an  annual  operating  cost.  From  an  analysis  of  the  supply  depot 
op<  vat  oiiS  it  was  estimated  that  2  Stons  of  supplies  per  man  are  shipped  to 
posv.3,  camps,  or  stations;  therefore  the  cost  for  land  transportation  in  CONUS 
is  ;70  ($35  *  2),  which  is  an  investment  cost. 

Land  transportation  overseas  is  required  for  moving  supplies  and  ma¬ 
teriel  from  ports  of  debarkation  to  overseas  depots.  Again,  from  data  in  the 
FY6C  budget  submissions,2  the  cost  of  moving  1  Ston  was  estimated  as  $6. 

The  total  land  transportation  cost,  including  shipment  from  the  CONUS  depot 
to  he  port  of  embarkation  and  from  the  port  of  debarkation  to  the  overseas 
depot,  is  therefore  $41  ($35  +  $6) per  ton,  which  is  an  annual  operating  cost. 

One  additional  short  ton  is  shipped  overseas  at  a  one-time,  or  investment, 
cost  for  transportation  of  $41  per  ton. 

Sea  Transportation,  SCA  2250.3.  Sea  transportation  applies  only  to  over¬ 
seas  shipments.  A  cost  of  $55  was  computed  from  the  FY66  budget  submis¬ 
sions2  for  both  annual  operating  and  investment  costs. 

Operations  of  Ports  and  Terminals.  SCA  2270.1.  Operations  of  Ports 
suni  Terminals  also  applies  only  to  overseas  shipments.  From  the  FY66 
budget  submissions2  the  cost  per  short  ton*  was  estimated  as  $16  for  CONUS 
ports  and  terminals  and  $8  for  overseas  ports  and  terminals.  A  total  of  these 
two  costs  results  in  an  annual  operating  and  investment  cost  of  $24  per  ton. 

Summary  of  BP  2200  Costs 

The  annual  operating  and  investment  costs  associated  with  BP  2200  are 
shown  in  Table  18.  The  table  presents  the  cost  per  ton  of  each  activity,  in  the 
order  that  the  activity  is  displayed  in  the  sequential  flow  of  central  supply 
activities  in  Fig.  4,  except  for  post  supply  cost  from  CA  9050.11. 

Table  19  summarizes  the  total  BP  2200  annual  operating  and  investment 
costs  for  CONUS,  Overseas,  and  Worldwide  geographical  areas. 

The  Worldwide  costs  were  computed  by  using  the  ratios  of  CONUS  and 
Overseas  military  strengths  to  total  Army  strengths.  Since  the  total  Army 
average  is  1  ton  per  man,  these  ratios  can  be  expressed  directly  as  tonnage 
ratios.  The  CONUS  ratio  was  found  to  be  0.60  and  overseas,  0.40.  The  form¬ 
ula  thus  becomes: 

(CONUS  coat  per  ton  x  0.60)  t  (overseas  cost  per  ton  x  0.40) 

In  Table  20  the  total  cost  per  ton  for  stock,  store,  and  issue  activities 
are  given  for  CONUS,  overseas,  and  worldwide,  for  both  annual  operating  and 
investment  costs.  Again  the  worldwide  computation  was  made  as  previously 
described  for  Central  Supply  Activities,  shown  in  Table  19. 

Stock,  store,  and  issue  activities  include  Central  Supply  Activities,  BP 
2200,  with  the  addition  of  r‘ost  Supply,  SCA  9050.1. 

*Data  for  this  activity  were  given  in  measurement  tons.  To  convert  to  short  tons 
the  number  of  measurement  tons  is  multiplied  by  0.40. 
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TABLE  18 

Central  Supply  Activities  Force-Dependent  Costs 


Bi'dfftt  program 

Annual  op*rotin9 
cost  par  ton, 
doll  or  1 

initiol  investment 
coat  par  ton, 
dollar  % 

Cost  per  ton— -CONI'S 

106 

249 

SC  A  2210.1  Operation  of  Central  Procurement  Office* 

20 

70 

SC  A  2220.1  Supplv  ricpo;  Operation  (CONUS) 

tfv 

109 

CA  2230. 13  Stock  Control 

5 

_ 

SCA  2250.1  Lund  Transportation  (COM'S) 

35 

70 

Cost  per  ton— Overseas 

208 

351 

SCA  2210.1  Operation  of  Centro!  Procurement  Office* 

20 

70 

SCA  2220.1  Supply  Depot  Operations  (CONUS) 

46 

109 

CA  2230.13  Stork  Control 

5 

— 

SCA  2250.1  Land  Transportation  (CONL’S) 

35 

70 

SCA  2270.1  Operation  of  Port*  and  Terminal*  (CONUS) 

16 

16 

SCA  2250.3  Sea  Transportation 

SCA  2270.1  Operation  of  Porta  and  Terminal* 

55 

55 

{Oversea*) 

8 

8 

SCA  2250.1  Land  Transportation  (Overseas) 

6 

6 

SCA  2220.1  Supply  Repot  OperMions  (Oversea*) 

17 

17 

TABLE  19 


CERs  lor  Central  Supply  Activities,  Annual 
Operating  and  Investment  Costs2 


Central  supply  activities 

Cost,  dollars  par  ton 

CONUS 

Overseas 

Worldwide 

Annual  operations  106  208  147 

Investment  249  351  290 

TABLE  20 

CERs  for  Stock,  Store,  and  Issue  Activities 

Annual 

Operating  and  Investment  Costs 2,3 

Stock,  store,  and  issue 

Cost,  dollors  per  ron 

activities 

CONUS 

Overseos 

Worldwide 

Annual  operations 

168 

279 

207 

Investment 

249 

351 

290 

The  coats  of  stock,  store,  and  issue  activities  have  been  expressed  so 
far  as  the  cost  per  ton  for  each  of  the  component  activities.  To  estimate  the 
annual  consumption  tonnage  for  a  fore*-  change  the  following  estimating  equa¬ 
tion  has  been  developed: 

Annual  consumption  In  tonb  -  (0.7  a  number  of  military  personnel) 

+■  (0.00005  x  total  materiel  cost) 

The  estimating  equation  was  developed  on  the  assumption  that  the  annual 
tonnage  consumption  of  a  force  change  is  determined  by  both  the  numbers  of 
military  personnel  and  the  value  of  the  materiel  items  in  the  proposed  force 
change.  It  has  been  assumed  that  a  military  man  consumes  0.7  tons/year,  and 
the  tonnage  consumption  that  is  materiel-related  is  based  on  the  value  of  the 
materiel  Items.  Since  repair  parts  and  POL  are  the  primary  materiel-related 
consumption  tonnage  and  since  both  have  been  established  as  a  function  of  the 
total  materiel  value,  estimation  has  been  made  on  this  basis. 

To  compute  the  tonnage  requirements  for  each  dollar  of  materiel,  TOEs 
were  employed.  A  sample  of  71  TOEs  was  drawn  (see  App  A  for  list  of  TOEs 
and  data  used  for  the  analysis).  A  worldwide  consumption  tonnage  average  of 
1  ton/military  man  was  applied  to  the  71  sampled  TOEs  to  determine  a  con¬ 
trol  total.  The  total  consumption  tonnage  for  the  71  sampled  TOEs  was  found 
to  be  27,682  tons. 

The  military  personnel -dependent  tonnage  was  determined  to  be  19,377 
tons  (27,682  x  0.7)  and  the  materiel -dependent  tonnage  was  found  to  be  8305  tons. 

The  dollars  of  materiel  value  lor  these  7 1  TOEs  were  summed  from  data 
supplied  in  the  Radford  runs,”  resulting  in  a  dollar  value  of  $171  million. 

Division  of  8305  tons  by  $171  million  yielded  a  coefficient  of  0.00005  as  the 
tonnage  requirement  for  each  dollar  of  materiel  value. 

Transportation  of  TOE  Equipment 

This  activity  is  an  Investment  cost  only  and  is  outside  the  previously  de¬ 
scribed  flow  of  sequential  BP  2200  activities,  though  it  is  a  BP  2200  activity. 

Transportation  of  TOE  equipment  is  an  investment  cost  required  for 
moving  the  materiel  of  the  force  from  one  location  to  another  on  a  permanent 
change-of-statlon  basi  l  or  for  moving  the  required  force  materiel  from  depots 
to  location  where  the  TOE  unit  is  to  be  organized.  Sources  of  data  not  included 
in  the  President’s  Budget  submissions2  were  required  to  determine  the  tonnage 
of  materiel.  For  current  TOEs  this  information  is  available,  but  for  advanced 
systems  and  new  TOEb  tonnage  data  is  not  available,  as  materiel  specification 
is  usually  not  completely  detailed.  To  meet  the  requirements  for  advanced- 
system  and  new  TOE  costing  an  estimating  relation  was  developed  for  materiel 
tonnage. 

The  number  of  tons  of  materiel  was  obtained  for  36  individual  TOEs  from 
RAC’s  Logistics  Department  (see  App  A  for  TOEs  and  data  used  for  this  analysis). 
These  tonnage  data  were  plotted  successively  against  the  dollar  value  of  the  TOE 
materiel  obtained  from  the  Radford  runs22  and  against  the  number  of  military 
personnel  authorized  in  their  respective  TOEs.  From  the  plots  a  good  relation 
was  found  to  exist  for  both  independent  variables.  Multiple  correlation  analysis 
was  tried,  using  both  materiel  value  and  numbers  of  military  personnel  for  a 
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TOE  as  independent  variables  and  TOE  tonnage  as  the  dependent  variable. 
The  coefficient  of  correlation  r  was  computed  as  0,953,  military  men  were 
found  to  be  correlated  to  tons  (r  0.898),  and  materiel  value  to  be  correlated 
to  tons  (r  -  0.941).  Since  the  inclusion  of  the  personnel  variable  added  so 
little  to  the  explanation  it  was  dropped  in  favor  of  the  two-variable  linear 
form  of  materiel  value  and  tons.  The  regression  equation  takes  the  form 


V  b„  ■  k,X 

A 

where  V  -  tons  of  materiel 
=  the  V  intercept 

b,  =  the  slope  of  the  regression  line 
X  -  the  standard  cost  of  the  materiel  items 
Calculation  of  the  regression  parameters  yields 
b0  =  340 
b,  =  0.000335 

r  =  0.941,  coefficient  of  correlation 
r-  -  0.885,  coefficient  of  determination 
Sj,  =  690,  standard  error  of  b0 

S.  =  0.000021  standard  error  of  b, 

bi  1 

Standard  error  of  the  estimate  =  688 
Substituting  the  calculated  parameters  in  the  general  regression  equa¬ 
tion  yields 

V  -  340  .  .000333X 

To  determine  the  transportation  costs  per  ton  the  same  costs  were  used 
as  those  described  in  the  previous  section,  “Transportation  and  Operation  of 
Ports  and  Terminals."  For  CONUS  the  TOE  transportation  cost  was  calculated 
as  $35  per  ton.  For  CONUS  to  overseas  movements  the  total  cost  is  $120  pier 
ton.  The  worldwide  average  is  $69  per  ton.  The  worldwide  average  was  cal¬ 
culated  as  described  for  the  other  BP  2200  worldwide  averages,  i.e.,  (CONUS 
cost  p»er  ton  x  0.60)  +  (Overseas  cost  per  ton  x  0.40).  Table  21  details  these 
costs. 

TABLE  21 


Transportation  Costs  of  TOE  Equipment 


Cost,  dollars  par 

ton 

Activity 

CONUS 

CONUS  to 

overseos 

Worldwide 

overage 

SLA  2250.1  Land  Transportation  (COM'S) 

35 

33 

SCA  2270.1  Operation  of  Ports  and  Terminal*  (COST'S) 

— 

16 

— 

SC  A  2250.3  Sea  T-  .importation 

_ 

55 

— 

SCA  2270.1  Operation  of  Ports  and  Terminals 
(Overseas) 

8 

SLA  2250. 1  Land  Iran  s  port  at  ior.  (Oversea*) 

- 

6 

- 

1  otal  cost  per  ton 

35 

120 

69 
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MAJOR  OVERHAUL  AND  MAINTENANCE  OK  MATERIEL.  Dl>  rtOO' 


Thv  aggregated  ilc-put  nminii-wna-  data  presented  in  ine  President  ’s 
Budget  submissions2  do  not  provide  the  connective  mechanism  lor  relating 
depot  maintenance  activity  rates  and  costs  to  a  force  change.  As  depot  main¬ 
tenance  is  a  function  pf  the  materiel  contained  in  the  force,  it  is  necessary  to 
determine  the  force-change  requirements  for  depot  maintenance  before  any 
attempt  at  costing  can  be  made.  The  materiel  items  of  the  force  must  be 
enumerated  (specified)  as  a  first  step  in  computation  of  depot  maintenance  costs. 

Three  methods  have  been  proposed  for  determining  depot  maintenance 
costs:  (a)  specifying  every  materiel  item  in  the  force  change;  (b)  specifying 
only  those  materiel  items  from  an  enumerated  group  of  high-cost  and/or 
high-density  materiel  items,  and  applying  an  aggregate  factor  to  the  remain¬ 
ing  unspecified  items;  (c)  specifying  the  materiel  items  of  the  force  change  by 
their  dollar  value  in  commodity  groups. 

The  first  two  methods  require  a  large  amount  of  detailed  depot  mainte¬ 
nance  data  since  depot  entry  rate  and  overhaul  cost  data  are  necessary  for 
each  individual  specified  materiel  item.  Without  computer  assistance  a  large 
amount  of  time  is  required  to  perform  these  types  of  specification  and  costing; 
moreover  it  is  not  readily  apparent  that  such  detailed  specification  would  pro¬ 
duce  cost  estimates  of  significantly  improved  accuracy.  For  these  reasons 
the  third  method,  which  is  built  on  aggregate  depot  maintenance  CERs  that  en¬ 
able  the  analyst  to  quickly  make  hand-computations  of  costs,  was  selected  for 
this  analysis. 

Development  of  Depot  Maintenance  Major  Overhaul  CERs 

The  materiel  items  included  in  the  Army’s  inventory  were  classified  into 
six  simple  but  sufficiently  det".;led  materiel  categories  to  give  reasonable  esti¬ 
mations  for  developing  CERs: 

(a)  Combat  vehicles  and  equipment 

(b)  Tactical  and  support  vehicles  and  equipment 

(c)  Electronic  and  communications  equipment 

(d)  Missile  ground  equipment 

(e)  Fixed-wing  aircraft 

(f)  Rotary-wing  aircraft 

These  materiel  categories  conform  to  those  set  forth  in  the  AMP,15-18  with  the 
exception  of  Fixed-  and  Rotary-wing  aircraft,  which  is  a  split  of  the  AMP  air¬ 
craft  designation.  Army  marine  materiel  (watercraft),  railroad  locomotives, 
and  railroad  rolling  stock  have  been  excluded  from  the  tactical  and  support 
materiel  category. 

To  develop  factors,  two  sets  of  ratios  were  computed  for  each  of  the  six 
materiel  categories  as  shown  in  Table  22.  The  first  set  of  ratios  estimates 
the  quantity  of  a  given  specified  inventory  of  materiel  that  requires  depot 
maintenance  by  determining  the  ratio  between  specified  inventory  dollar  value 
and  dollar  value  of  the  materiel  to  be  overhauled.  The  second  set  of  ratios 


*In  preparing  this  section  the  author  has  drawn  heavily  from  a  previously  written 
RAC  paper  that  deals  exclusively  with  -materiel  maintenance.7 
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estimates  the  direct  depot  maintenance  cost  (repair-parts  cost  and  direct 
operation  and  maintenance  labor  cost)  generated  irom  the  quantity  of  materiel 
items  to  receive  depot  maintenance.  These  ratios  were  computed  from  the 
tirst  ratio  by  determining  the  ratio  between  the  dollar  value  of  the  materiel  to 
be  overhauled  and  the  cost  of  depot  maintenance  of  this  materiel. 


TA8L6  n 


Ratios  Computed  To  Determine  Depot  Overhaul  Cost  Factor 


Materiel  categories 

F  ir  st 
rotio0 

Second 

ratio^ 

Foctorc 

( .nmlint 

O.O.tti 

0.1  .S 

0.00  lUi 

1  <u  t  H  vil  «in<)  support 

o.o:>: 

o.i  h:> 

o.movi 

Kli  t  lroni<  s  ,md  tommgnn  ulion 

o.or: 

0.1  11 

0.01027 

MIhhiIc** 

o.ooo 

0.1 1  t 

0,01  l.v> 

•\irt  raft 

!•  ixrti  winR 

0.0M 

0.1 1 7 

0.00182 

Hntar) 

0.119 

0.1 12 

0.01680 

Hllaliu  ,il  dollar  \aluc  of  materiel  overhauled  to  dullor  value  of  materiel 
in\onion . 

^Hatio  of  tntul  tinmiul  depot  matnlenani  r  r  ««*t  to  dollar  value  of  cnalo- 
ric!  mcrhjulrd. 

1  Depot  overhaul  tout  for  Riven  inventon  of  materiel  item*  (first  ratio  * 
second  ratio). 


Four  steps  are  used  to  estimate  depot  maintenance  costs  employing 
these  values: 

(a)  Determine  the  dollar  value  of  all  materiel  by  the  previously  men¬ 
tioned  materiel  categories. 

(b)  Multiply  the  value  of  the  total  materiel  in  a  category  by  the  applicable 
materiel  factor.  The  product  of  this  multiplication  is  the  direct  cost  of  depot 
maintenance.  (Repeat  for  each  materiel  category.) 

(c)  Multiply  the  total  direct  cost  of  depot  maintenance  by  the  residual 
depot  maintenance  cost  factor  to  determine  the  residual  depot  maintenance  costs. 

(d)  Sum  the  results  of  steps  b  and  c  for  the  total  force  cost  of  depot  main¬ 
tenance. 

A  numerical  example  is  given  for  estimating  depot  maintenance  costs 
with  these  values. 

Given  100  combat  vehicles  whose  standard  cost  is  $200,000  each, 

100  x  $200,000  =  $20,000,000  total  value  of  materiel 
$20,000,000  x  0.00446  =  $89,200  direct  cost  of  depot  maintenance 
$89,200  x  0.27  (residual depot  maintenance  cost  factor)  =  $24,0B4 
$89,200  +  $24,084  17  $113,284  total  depot  maintenance  costduring 
the  year  for  the  given  100  combat  vehicles 

Depot  maintenance  is  largely  influenced  by  institutional  characteristics. 

A  time-series  analysis  of  depot  maintenance  costs  was  discarded  in  favor  of 
factors  that  reflect  current  depot  maintenance  experience.  It  should  be  pointed 
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uu'.  tlat  final  description  has  not  been  established  hv  (ht-m  factors,  and  thev 
must  be  u|KlaU'd  it  they  are  to  reflect  the  principle  of  tu>  rent  experience. 
However,  •».'  in  severs!  updatings  a  consistent  pattern  emerges,  some  generaliza¬ 
tion  may  be  hypothesized. 

Hula  for  this  analysis  on  quantities  of  materiel  overhauled,  reported  cost 
of  depot  maintenance  of  this  materiel,  number  of  end  items  in  the  materiel  in¬ 
ventory,  and  unit  cost  per  item  of  the  material  were  obtained  from  AMP.11"1* 
No  attempt  was  made  to  aggregate  or  subdivide  the  source  data,  Furthermore 
these  must  be  recognized  as  secondary  data,  which  could  not  be  verified  for 
completeness  or  accuracy. 

These  two  ratios  were  determined  In  four  steps: 

(a)  Individual  materiel  items  were  listed  for  each  materiel  category. 

The  total  number  ol  each  item  in  the  Army  inventory,  unit  cost  of  the  item, 
number  overhauled,  and  unit  cost  of  depot  maintenance  for  each  item  were 
tabulated. 

(b)  From  the  parameters  listed  the  value  of  the  materiel  inventory  for 
each  individual  materiel  Item  was  found  by  multiplying  the  total  number  of 
individual  materiel  items  by  the  unit  cost  of  the  item  and  by  summing  the 
products  of  these  multiplications  for  the  total  value  of  a  materiel  category. 

The  value  o',  the  individual  item  overhauled  was  found  by  multiplying  the  num¬ 
ber  of  items  overhauled  by  the  unit  cost  of  the  item  and  by  summing  the  prod¬ 
ucts  of  these  multiplications  for  the  total  value  of  materiel  overhauled  in  a 
category. 

(c)  The  ratio  for  determining  the  value  of  materiel  overhauled  to  total 
inventory  value  for  a  materiel  category  was  found  by  dividing  the  total  value 
of  materiel  overhauled  by  the  total  inventory  value  for  each  materiel  item. 

(d)  The  ratio  for  estimating  the  cost  of  depot  maintenance  was  deter¬ 
mined  to  be  the  ratio  of  total  depot  maintenance  cost  to  the  total  value  of  ma¬ 
teriel  overhauled  and  was  found  for  each  materiel  category  by  dividing  the 
sum  of  depot  overhaul  for  each  individual  item  by  the  total  value  of  materiel 
overhauled. 

Symbolically  the  first  and  second  ratios  are  given  as  equations: 


the  CERs  then  become 


1  /  1 

lit  /lit  \ 

,  i  ■'  "/  i  i  ■’  " 
n>  /"i 

i  \  n / 1  \t  k 


/"< 

1  A  U  /  1  I  t  tt 

l  1  "  " 


where  i  -  materiel  categories 

I  -  individual  items  in  a  materiel  category 

A  =  number  of  end  items  overhauled  for  an  Individual  materiel  item 
C  -  unit  cost  of  an  individual  materiel  item 
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I) 


H 

it 


unit  cost  of  depot  maintenance  attributed  to  an  individual  materiel 


item 

Army  inventory  for  an  individual  materiel  item 
i auu  ui  inventory  dollar  value  to  dollar  value  o 


»  i 


J 


to  be 


overhauled 

ratio  of  dollar  value  of  materiel  to  be  overhauled  to  cost  of  depot 
maintenance  of  this  materiel 
-  total  depot  maintenance 


Development  of  the  Residual  Depot  Maintenance  Cost  Factor 

The  residual  depot  maintenance  cost  factor  is  designed  to  include  those 
activities  associated  with  materiel  items  that  do  not  warrant  special  calcula¬ 
tions  by  individual  materiel  item  or  materiel  groupings  because  of  their  small 
magnitude  of  both  quantity  and  cost.  The  factor  includes  those  additional  depot 
maintenance  activities  and  their  costs  that  will  accrue  with  force  changes  and 
treats  them  as  an  add-on  to  the  costs  of  major  overhaul  activity. 

The  factor  was  computed  from  the  FY66  President’s  Budget  submissions3 
by  summing  the  dollars  of  Weapons  (2310.1),  Related  Maintenance  Activities 
(2350  less  aircraft  2350.15)  and  Basic  Issue  List  Item  (2350.5)  and  dividing 
this  dollar  sum  by  the  dollar  sum  of  Major  Overhaul  Activities  (2310  less 
weapons  2310.1).  The  calculation  made  with  the  FY66  data  gives  a  residual 
depot  maintenance  cost  factor  of  0.27  ($31,686,000  t  $115,468,000).  This 
factor  is  multiplied  by  the  sum  of  the  total  depot  maintenance  cost  found  by 
the  above  CERs  and  added  to  that  total.  The  data  used  for  developing  this 
factor  are  shown  in  Table  23. 

Included  in  BP  2300  are  those  costs  associated  with  General  Support 
Maintenance  of  Army  Aircraft  (2350.15).  As  these  2350.15  costs  are  a  seg¬ 
ment  of  the  total  aircraft  maintenance  co3t9,  they  have  been  included  in  the 
aircraft  support  maintenance  CERs  developed  in  the  previous  section  on  BP 
2000. 

T ABLE  23 


Dolo  Used  To  Develop  Residuoi  Depot 
Mointenonce  Cost  Foctor1 


Activity 

C©»1,  thou* 
of  dollor* 

•ijjm  overhaul  activities 

1  IS.J6B 

(.omhat  whiilcn 

20.1  U 

1  .utk.il  and  suppml  \ chit  It'* 

10.012 

Met  trank  anti  t  oinmunii  at  ion  trjutjwuent 

12,922 

\  ircraft 

oo 

system* 

n.OHO 

Other  major  r.juipment 

Other  force-unit-re  latrd  depot  maintenance  activities 

■11 ,0B6 

Weapons 

6.U)I 

Hepairn  and  si*rv  it  ahililv  tenting 

ii.irH 

i.ibrit  at  inn 

937 

Other  related  inainl  cnaiu  c 

H,rtl3 

liu»u«insue  Imt  items 

l«xr. 
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MEDICAL  ACTIVITIES,  BP  2400 

Medical  Activities  is  an  integrated  program  of  the  total  budget  program 
corresponding  to  the  single  force-dependent  cost  category  of  Medical  Activities. 
The  portion  of  the  budget  structure  that  was  determined  to  be  force  dependent 
was  equated  to  a  single  force-dependent  cost  category  and  is  a  ready-made 
framework  for  cost  analysis  of  OMA  Medical  Activities.  The  medical  budget 
activities  (Operations  of  Hospitals,  Dispensaries,  and  Dental  Service  Units, 

BPA  2420;  Medical  Services  in  Non-Army  Facilities,  except  Medicare  Admin¬ 
istered  by  Executive  Agent,  BPA  2430;  Medicare  Administered  by  Executive 
Agent,  BPA  2440),  provide  for  the  actual  care  of  the  sick  and  injured  and  are 
expected  to  depend  on  changes  in  military  strength  resulting  from  force  changes. 

The  cost  of  medical  activities  is  a  direct  function  of  the  number  of  per¬ 
sonnel  in  a  force  change.  Calculation  of  the  medical  activities  cost  factor  con¬ 
sisted  of  summing  the  costs  of  the  force -dependent  activities  and  dividing  the 
total  cost  by  the  total  military  strength  (FY66  President’s  Budget  submissions2) 
to  form  the  annual  recurring  medical  cost  per  man  as  follows: 

$137,444,000  +  961,700  =  $143  (worldwide  cost  per  military  man) 

Implicit  in  the  analysis  is  the  assumption  that  the  ratio  of  military  de¬ 
pendents  (wives,  children,  and  other  legal  dependents)  to  military  strength  is 
approximately  the  same  for  any  given  total  force  structure. 

Only  a  worldwide  medical  cost  was  calculated  because  the  structure  of 
the  medical  system  is  essentially  one  of  joint  costs  owing  to  mobility  of  the 
sick  and  injured  from  the  smaller  to  the  larger  medical  facilities  and  from 

TABLE  24 


Dato  Used  To  Develop  Medical  Activities  Cost  Factor2 


Account  No. 

Account  name 

Cost,  thous  o'  dollars 

Totol 

[  Non-force- 

|  dependent  costs 

Force- 

dependent 

costs 

IIP  2 400 

Medical  Activities 

174.300 

36.836 

137,444 

HP  A  2109 

Operation  and  Maintenance  of 

Kac  Hit  ies 

9.388 

9.388 

— 

HP  A  2410 

Office  of  The  Surgeon  General 

3,181 

3.181 

— 

HP  A  2420 

Operation  of  Hospitals,  Dispensaries 

and  Dental  Service  Units 

91.963 

— 

91.963 

HP  A  2 130 

Medical  Services  :n  Non-Armv  Kuril i- 

ties,  except  Medicare  Administered 

bv  Executive  A^ent 

23.747 

564“ 

23,183 

HP  A  2  410 

Medicare  Administered  bv  the  Executive 

Agency 

22.77 l 

476b 

22.293 

HP  A  2150 

Medical  Training 

6.142 

6. 1  12 

— 

HP  A  2160 

Other  Medical  Activity's 

17,10;> 

17.105 

— 

"SC A  21-10.9 — Phv.sicnl  r.Xiiminat ion  of  Reserve  Personnel:  Army  Reserve  (incl.  ROTO.  100.000; 
National  Guard.  If*  1,000. 

2440 — Office  of  Dependent  Medical  Care  Costs. 
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overseas  to  CONUS  hospitals.  The  meaningful  allocations  of  these  joint  costs 
to  individual  medical  facilities  and  activities  are  not  possible  because  of  lack 
of  data.  The  two  primary  joint  costs  are  the  use  of  CONUS  medical  centers 
and  general  hospitals  by  overseas  theaters  and  the  impact  of  an  overseas 
theater  on  the  Medicare  Program. 

Table  24  lists  the  cost  data  from  the  FY66  President’s  Budget  submis¬ 
sions.2 

ARMY -WIDE  ACTIVITIES,  BP  2500 

Army-Wide  Activities  provides  funds  for  a  large  group  of  heterogeneous 
activities  that  are  necessary  to  the  overall  operation  of  the  Army.  Since  most 
of  these  activities  are  headquarters  command,  control,  service,  and  informa¬ 
tion-gathering  activities,  the  relation  to  the  individual  force  change  cannot  be 
formulated  directly.  From  the  total  activities  contained  in  this  budget  program, 
four  BPA's  were  determined  to  depend  on  force  changes.  These  four  are  in¬ 
directly  related  to  a  force  change  by  virtue  of  the  services  these  activities 
perform.  The  four  activities  include  (a)  Major  Field  Command  Headquarters, 
BPA  2520;  (b)  Recruiting  and  Other  Personnel  Support,  BPA  2530;  (c)  Other 
Administrative  Services,  BPA  2540;  and  (d)  Army-wide  Finance  and  Audit 
Services,  BPA  2580. 


TAB1..F  25 

Data  Used  To  Develop  Army-Wide  Activities  Cost  Factor2 


Account 

Cost,  thous 
of  dollars 

Force-dependent 

Cost  per  military 
man 

HP  2500  Army- Vide  Activities 

Cost  Dependent  with  force-unit  changes 

227,425 

15 

BPA  25*20  Major  Field  Command 
Headquarters 

71,732 

14 

BPA  2550  Recruiting  and  Other  Per¬ 
sonnel  Support 

22.055 

4 

HP  A  2540  Other  Administrative 

Scrv  ices 

84,909 

17 

BPA  2580  Army-Vidc  Finance  and 

Audit  Services 

48,729 

10 

Since  these  four  designated  activities  are  of  the  overhead  type,  the  direct 
relation  to  a  force  change  cannot  be  empirically  tested  nor  can  a  workload  or 
performance  factor  be  determined  that  will  provide  a  basis  for  estimation. 

For  these  reasons  the  total  dollar  amounts  represented  by  these  four  activities 
were  employed  as  an  independent  variable,  and  it  was  assumed  that  the  cost  of 
these  activities  is  entirely  personnel  dependent.  Using  total  dollars  as  a  var¬ 
iable,  it  was  estimated  that  the  force -dependent  cost  per  military  man  is 
2  x  10"7  of  the  total  activity  cost. 

The  results  of  the  foregoing  analysis,  using  the  FY66  President’s  Budget 
submissions  as  the  data  source,2  produce  the  force-dependent  costs  per  mili¬ 
tary  man  shown  in  Table  25. 
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From  BPA  2530  the  cost  of  recruiting  SCA  2530.1,  in  addition  to  being  a 
part  of  the  force -dependent  annual  operating  cost,  is  also  an  OMA  investment 
cost.  Using  the  same  data  as  were  used  for  determining  the  average  number 
of  basic  trainees24  in  BPA  2150  and  the  FY66  President’s  Budget  submission2 
the  investment  cost  per  recruit  is  competed  as  $14,517,000  *  228,487  =$64. 


OPERATION  AND  MAINTENANCE  OF  FACILITIES,  BP  9000 

The  following  activities  of  OMF  were  determined  to  be  force  dependent: 
Local  Headquarters  Command  Administration,  BPA  9010;  Local  Maintenance 
and  Management  of  Facilities  (Active  Facilities  only),  BPA  9030;  Field  Main¬ 
tenance,  BPA  9040;  Post  Supply,  SCA  9050.1;  The  Army  Food  Program,  SCs 
9050.41  to  9050.45;  Laundry  and  Drycleaning  Services,  SCA  9050.5. 

OMF  accounts  are  developed  for  the  President’s  Budget  submissions2 
separately  from  the  mission  accounts,  BP  2000  to"  BP  2900.  The  applicable 
OMF  activities  and  their  cost  designated  to  each  of  the  mission  OMA  accounts 
are  presented  in  the  President’s  Budget  submissions  as  the  total  BPA  2009, 
which  Is  the  aggregation  of  BPAs  9010  to  9060.  Since  the  President’s  Budget 
does  not  give  any  detail  for  OMF,  other  data  sources  were  required  for  the 
analysis  of  BPA  2009.  The  data  used  for  the  analysis  were  obtained  from  the 
COB3  and  are  presented  in  Table  26.  No  distinction  was  made  between  SCA 
2009.1  (OMF  Operating  Forces,  less  ARADCOM)  and  SCA  2009.2  (OMF 
ARADCOM)  in  order  to  correspond  to  the  analysis  of  BP  2000. 

The  number  of  military  men  supported  by  BPA  2009  was  obtained  from 
“OMA  Buildup  Factor.”27 

Local  Headquarters  Command  Administration,  BPAs  2009,  9010 

Local  Headquarters  Command  Administration  was  estimated  to  change 
with  force  changes  at  a  rate  of  one-quarter  of  the  total  cost  per  military  man. 
From  FY66  COB  data3  the  total  cost  per  military  man  for  BPAs  2009,  9010 
was  $135  ($70,817,000  -f  4).  The  data  by  budget  account  are  shown  in  App  A. 

Local  Maintenance  and  Management  of  Facilities  (Active 
Facilities  Only),  BPA  2009,  SCA  9030.1 

Local  Maintenance  and  Management  of  Facilities  is  applicable  to  BPA 
2009  for  force  changes  only.  The  cost  of  this  activity  was  estimated  to  be 
totally  dependent  on  the  total  number  of  military  men  in  the  force  change. 

From  FY66  COB3  data  the  force-dependent  cost  per  military  man  was  $342 
($221,078,000  t  647,295).  The  data  by  budget  account  are  shown  in  App  A. 

OMF  Support  Maintenance,  BPAs  2009,  9040 

The  cost  of  OMF  support  maintenance  repair  parts  and  civilian  labor 
comprise  the  force-dependent  cost  of  this  activity.  Total  support  maintenance 
repair -parts  cost  was  estimated  from  CERs  developed  in  BP  2000.  Since  sup¬ 
port  maintenance  repair  parts  have  been  accounted  for,  only  the  support  main¬ 
tenance  civilian  labor  costs  require  estimation.  To  estimate  the  force-dependent 
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TABLE  26 


Data  Used  to  Develop  Operation  and  Maintenance  of  Facilities  Cost  Factor3 


Account  No. 

Account  name 

Colt,  thoui 
of  dollars 

BPAs  2009-9010 

Local  Headquarters  and  Command  Administration 

87,474 

SCA  9010.1 

Headquarters  Operations 

70,817 

SCA  9010.2 

Preservation  of  Order 

8,108 

SCA  9010.3 

General  Educational  Development  of  Military  Personnel 

7,752 

SCA  9010.4 
BPAs  2009-9030 

BOQ  and  Civilian  Dormitory  Furniture 

Local  Maintenance  and  Management  of  Facilities 

797 

SCA  9030.1 

(Active  Facilities  only) 

221,078 

SC  9030.12 

Utilities 

93,609 

SC  9030.13 

Fire  Prevention 

9,854 

SC  9030.14 

Maintenance  and  Repairs 

94,540 

SC  9030.15 

Other  Repairs  and  Utilities' 

12,019 

SC  9030.16 

Alterations  and  Minor  Construction 

11,056 

BPAs  2009-9040 

Support  Maintenance  * 

120,725 

SCA  9040.1 

Weapons 

3,385 

SCA  9040.2 

Combat  Vehicles 

6,252 

SCA  9040.3 

Tactical  and  Support  Vehicles 

30,210 

SCA  9040.4 

Electronics  and  Communication  Equipment 

9,057 

SCA  9040.5 

Aircraft 

8,199 

SCA  9040.6 

Missile  Systems 

,  30,852 

SCA  9040.7 

Special  Purpose  Equipment 

32,770 

BPAa  2009-9050 

Local  Logistic  Services 

SCA  905Q.4 

The  Army  Food  Program 

8,272 

SC  9050.41 

Operation  of  Issue  Commissaries 

4,427 

SC  9050.42 

Oprration  of  Garrison  Bread  Bakeries 

325 

SC  9050.43 

Operation  of  Central  Meat  Processing  Facilities 

735 

SC  9050.44 

Operation  of  Messes 

2,726 

SC  9050.45 

Operation  of  Central  Pastry  Kitchens 

59 

SCA  9050.5 

Laundry  and  Dry  Cleaning  Services 

8,270 

SC  9050.51 

Army  Operated  Laundries  Facilities 

7,154 

SC  9050.52 

Army  Operated  Dry  Cleaning  Facilities 

512 

SC  9050.53 

Purchased  Laundry  and  Dry  Cleaning 

604 

i 


support  maintenance  civilian  labor  it  was  necessary  to  isolate  the  total  cost  of 
civilian  labor  from  repair  parts  and  other  costs.  The  only  source  of  data  was 
the  object  class  data,  expressed  asfunded  cost,  that  are  shown  in  Table  27.  Two 
adjustments  were  then  necessary  to  (a)  determine  personnel  costs  as  a  percent¬ 
age  of  total  BPA  9040  and  (b)  determine  the  BPAs  2009,  9040  Direct  Obligations 
personnel  costs.  The  personnel  cost  as  a  percentage  of  total  BPA  9040  was 
found  to  be  0.57,  and  multiplying  the  total  BPAs  2009,  9040  Direct  Obligations 
personnel  cost  by  this  percentage  gave  $69  million  ($120,7^5,000  £0.57). 

To  relate  support  maintenance  civilian  labor  to  support  maintenance 
repair-parts  cost  a  coefficient  was  developed  that  expresses  support  mainte¬ 
nance  civilian  labor  cost  as  a  function  of  support  maintenance  repair-parts 
cost.  From  FY66  budget  submissions2  data,  BP  2000  Support  Maintenance  was 
estimated  at  $322  million.  Dividing  $69  million  support  maintenance  civilian 
labor  cost  by  $322  million  repair -parts  cost  gives  a  coefficient  for  support 
maintenance  civilian  labor  of  0.214.  The  data  used  in  these  calculations  are 
shown  in  Tables  27  and  28.  The  data  by  budget  account  are  shown  in  App  A. 
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TABLE  27 


Data  Used  To  Develop  Support  Maintenance  Cost  Factor3 

Category 

FY66  COB  funded 
cost,0  thous 
of  dollars 

BPA  9040  Field  Maintenance 

Total  Personnel  Costs 

Personnel  Compensation  US 

Personnel  Benefits  US 

Personnel  Compensation,  Direct-Hire  Foreign  Nationals 
Personnel  Benefits,  Direct-Hire  Foreign  Nationals 
Indirect-Hire  Foreign  Nationals 

Supplies  nnd  Materiel  (Repair  Parts) 

Other  Object  Classes 

162,507 

92,775 
(  72,188) 

(  5,632) 

(  3,534) 

(  78) 

(  11,342) 

48,481 

21,251 

aNumbers  in  parentheses  are  breakdowns. 

TABLE  28 

Analysis  of  BFA  9040  Support  Maintenance 

• 

Category 

Cost,  percent, 
or  ratio 

Personnel  costs  as  a  percentage  of  total  BPA  9040 

Supplies  and  materiel  cost  as  a  percentage  of  total 

BPA  9040 

BPA  9040,  Direct  obligation,  personnel  cost,  millions 
of  dollars 

Total  RPAs  2009—9040,  thous  of  dollars 

Total  BPAs  2009—9040  as  a  percentage  of  total  BPA  9040 

Direct  obligations  BPAs  2009-9040  personnel  costs, 
millions  of  dollars 

Kslimate  of  FY66  BP  2000  repair-parts  cost,  millions 
of  dollars 

Ratio  of  BP  2000  repair-parts  cost  to  BPAs  2009—9040 
personnel  costs 

57 

30 

87 

120,725 

79 

69 

322 

0.214 

Local  Logistic  Services,  BPAs  2009,  9050 

Three  activities  from  BPA  9050  have  been  designated  as  dependent  on 
force  changes:  The  Army  Food  Program,  SCs  9050.41  to  9050.45;  Laundry 
and  Drycleaning  Services,  SCA  9050.5;  and  Post  Supply  Operations,  SC  9050.11. 

From  FY66  COB  data3  the  force -dependent  cost  per  military  man  for  the 
Army  food  program  was  calculated  as  $13  ($8,272,000  4  647,295). 

The  force -dependent  cost  per  military  man  for  laundry  and  drycleaning 
services  was  calculated  from  the  same  source  [$13  ($8,270,000  4  647,295)]. 

The  data  by  budget  account  for  the  Army  Food  Program  and  Laundry  and 
Drycleaning  are  shown  in  App  A. 

Cost  of  Post  Supply  Operations  was  computed  from  the  total  SC  9050.11 
because  the  tonnages  were  not  given  by  budget  program.  From  FY66  COB3 
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data  the  force-dependent  cost  per  ton  was  computed  by  dividing  the  total  SC 
9050.11  dollars  by  the  total  tons  given  In  the  President's  budget  submissions3 
for  Supply  Depot  Operation.  BPA  2220.  From  FY66  COB3  and  the  budget  Bub- 

— j 4 a.  #-  — _ j _ ...ji _ « _ „ —  a _ _ .  —  ..  *aa  t  +  c  i  tno  aaa 

imasit/iui,  uic  >\ji  i-t-ucptuucm  bust  pet  won  nas  c^twutavcvi  tv»  <pvb  \f  uit  i 

995,000  tons).  The  dollar  cost  for  Post  Supply  Operations  by  budget  program 
is  given  in  the  accompanying  tabulation. 


Code 

Cost,  dollars 

Total 

61,792,000 

bp  2000 

39,29S,0W 

BP  2100 

B, 878, 000 

BP  2200 

10,414,000 

BP  2300 

1,063,000 

BP  2400 

274,000 

BP  2500 

1,863,000 
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INTRODUCTION 

Appendix  A  contains  In  Tables  A1  to  A13  the  supporting;  backup  data  used 
In  Chap.  3  for  the  development  of  OMA  Incremental  force  of  CERs. 

Linear  regression  analysis  was  the  analytical  form  employed  for  esti¬ 
mating  the  annual  support  maintenance  cost  for  the  14  materiel  items.  The 
annual  support  maintenance  cost  was  set  as  the  dependent  variable  and  the 
standard  cost  of  the  materiel  items  as  the  independent  variable.  From  re¬ 
gression  analysis  the  resulting  estimation  equation  took  the  form; 


V 


where  V  *  mean  lifetime  annual  repair-parts  maintenance  cost  for  organi¬ 
zational  and  direct  and  general  support  maintenance 
the  Y  intercept 

the  slope  of  the  regression  line 
the  standard  cost  of  the  materiel  item  (end  Item) 


bo 

•>1 

X 


Calculation  of  the  regression  parameters  yields 


b0  -  0 

b,  =  U.U4<J 

r  *  0.985,  coefficient  of  correlation 
r2  a  0.970,  coefficient  of  determination 
»  0.023,  standard  error  of  bj 

Substituting  the  calculated  parameters  in  the  general  regression  equation 
yields 


V  0  .  DOHA  or  i  DOHA 

The  finding  b0  a  0  has  great  advantages  because  the  equation  is  not  sensi¬ 
tive  to  different  densb*  nitve*  nf  materiel  item  types  (end  items).  From  the 
above  equation  th^  C"  ..n 


V.  0  046  i  \ 

"  i-l  1 


where  Y„ 


A 

i 

i-l 


X, 


the  total  mean  lifetime  annual  repair-parts  cost  of  organizational 
and  direct  and  general  support  maintenance  for  the  total  number 
of  combat,  tactical,  and  support  end  Items  to  be  costed 

the  sum  of  the  standard  cost  of  the  total  combat,  tactical,  and 
support  end  items  to  be  costed 
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TABLE  A1 


Repair-Ports  Data  Used  To  Develop  a  Support  Maintenance  CER  8-12,  22 


Vehicle 

Standard 

cost, 

dollars 

Mean  annual  support 
maintenance  repair; 
parts  cost,  dollars 

Truck,  \i  ton,  ABT 

2,800 

276 

Truck,  ?4  ton,  ABT 

4,300 

253 

Truck,  2-'j  ton,  ABT 

8,400 

373 

Truck,  5  ton,  ABT 

12,300 

564 

Tank,  combat,  full-tracked,  M48A2 

159,000 

6624 

Carrier,  personnel,  full-tracked,  M59 

33,000 

1944 

Howitzer,  light  and  medium,  SP 

122,000 

6564 

Tractor,  full-tracked,  LS,  DD,  heavy  DBP 

17,800 

680 

Tractor,  full-tracked,  LS,  DD,  medium  DBP 

25,000 

632 

Grader,  6  x  4,  SP 

11,800 

501 

Crane,  20  ton,  truck-mounted 

27,600 

1054 

Tractor,  WHLD,  gas,  FT,  2000  lb  DBP 

2,000 

112 

Truck,  fork  lift,  gas  SRT,  4000  lb 

3,400 

150 

Truck,  fork  lift,  gas  PT,  6000  lb 

3,800 

156 

TABLE  A2 

FY63  (Actual)  Repair-Parts  Stock-Fund  Data13 


Stock  Fund 

FY1963  OMA  Issues,  dollars 

Total 

.341.7 

Engineer  repair  parts 

18.6 

Mobility  repair  parts 

12.1 

Signal  repair  parts 

63.0 

TC  secondary  items 

5.7 

Tank  automotive  repair  parts 

102.6 

Weapons  repair  parts 

23.8 

Chemical  repair  parts 

7.5 

Missile  repair  parts 

63.5 

Aircraft  repair  ports 

44.9 

TABLE  A3 


Aircraft  Data  Employed  To  Develop  Maintenance 
and  POL  Cost  per  Flying  Hour  CERs  20,  21,  24 


Aircraft 

Basie  weight,  lb 

Organizational  direct  and 
general  support  repair- 
parts  cost  per  flying  hour, 
dollars 

Fuel,  gal  per 
flying  hour 

Rotary  wing 

OH-13 

1.786 

10.77 

12 

OH-23 

1,914 

11.87 

15 

UH-1 

4,800 

49.18 

50 

UH-19 

5,740 

24.30 

50 

CII-21 

8,899 

32.25 

68 

CII-34 

7,768 

28.91 

72 

Cll-37 

21,500 

99,87 

200 

CII-47 

17,312 

— 

190 

Fixed  wing 

OV-1 

10,000 

67.88 

200 

CV-2 

18,605 

56.16 

125 

II-1A 

4,900 

8.23 

30 

1-8 

5.000 

14.66 

34 

0-1 

1.618 

4.02 

8 

H-6 

3,100 

9.49 

22 

60 


TABLE  A4 

TOEs  Sampled,  POL  per  Hour  and  Estimated  POL  per  POL 
Cost  and  Estimated  Annual  POL  Cost  22,  23 

TOE  POL  per  hour,  gal  Eitimated  POL  per  hour,  gal 


5-7D 

5-17D 

5-35E 

102 

60 

381 

93 

55 

361 

5-37D 

93 

80 

5-380 

84 

90 

5-77E 

140 

93 

5-78E 

257 

249 

5  1250 

104 

147 

6-157E 

34 

44 

6-215E 

116 

200 

6-2170 

20 

38 

6-3  ISO 

555 

641 

6-4010 

173 

216 

6-4150  (TOW) 

280 

298 

6-415  (SP1 

35 

60 

7-15E 

134 

232 

7-17D 

8 

16 

7-25D 

624 

586 

7-42E 

46 

80 

7-45E 

336 

376 

9-75T 

297 

322 

9-3570 

67 

74 

11-50 

265 

354 

11-80 

91 

124 

11-37E 

84 

108 

17-350 

1,064 

1,077 

17-510 

2,460 

3,042 

17-57D 

106 

162 

19-37E 

32 

80 

51-20 

34 

38 

55-17E 

14 

28 

55-560 

219 

134 

TABLE  AS 


TUbs  and  Data  Used  ioDeveiop  OmA  Unspecified 
Materiel  Initial  Investment  CER 


TOE 

OMA  co*t,  dot  lor* 

M* I •!<!? y  fTVtP 

P*r  copilO  OMA 
cptf,  dollars 

Median  p«r  capita 
OMA  cost,  dollars 

1-75F 

>0-.W 

T!H 

UH 

2(H) 

J-36F 

?.HW 

.11 

J'vl 

— 

3-47F 

Itt.FUH 

<KJ 

191 

— 

3-117K 

l'),W 

71 

:on 

— 

5-127F 

33,30a 

20J 

ir»r> 

— 

6-  165F. 

1  In. 721 

60'. 

191 

— 

6-347K 

19.167 

Ml 

200 

— 

7-  15E 

81. Bit 

830 

102 

— 

7-47F. 

16,181 

199 

fil 

— 

B-35E 

201.527 

396 

516 

— 

9-86F 

15.889 

72 

220 

— 

10-7F 

65.03 1 

123 

V24) 

— 

ll-BSK. 

73.823 

815 

91 

— 

12-37F 

122.687 

.33.3 

368 

— 

17-37F 

1 1,350 

90 

159 

— 

17-105F 

157,663 

816 

193 

— 

19-35F 

68,751 

651 

105 

— 

29-75F. 

322,419 

721 

117 

— 

S.V18K 

31,343 

182 

172 

— 

5S-8VF 

33,962 

181 

188 

— 

TABLE  A6 


Data  BPA  2150  Replacement  Training  in  US  Army  Training  Centers26 


End  of  fi*cal 
y*or 

Induction? 

r.rlt 

tnlislmsnts 

Total 

induction* 
ond  fir st 
•nlittmsnt* 

Total  A/my 
•n  listed 
strength 

Annual  induction  and 
•nliftmont  rato* 

1957 

179,132 

68,752 

2.8.184 

886,807 

0.2799 

1958 

>26.195 

78.269 

204.764 

787.7.38 

0.2599 

1959 

111,170 

113,098 

224.268 

760,274 

0.2950 

1960 

90,266 

102.114 

192.380 

771,812 

0.2492 

1961 

60,216 

116,129 

176,345 

758.701 

0.2321 

1962 

157.517 

127, 0.53 

2R  4.680 

950,354 

0.2994 

1963 

74.387 

111,716 

186.133 

867.61  4 

0.2145 

1961 

150.688 

116.202 

266,890 

R62.36H 

0.3095 

62 


TABLE  A7 

22 

TOEs  Sampled  To  Compute  Force-Unit  Consumption  Tonnage 


TOE 

TOE  materiel, 
thous  of  dollars 

Military 

men 

TOE 

TOE  materiel,' 
thous  of  dollars 

Military 

men 

3-70 

555 

246 

10-107D 

685 

284 

3-47D 

120 

99 

1Q-377E 

249 

271 

3-U7K 

305 

131 

11-50 

4,916 

531 

5-7D 

1,172 

166 

11-8D 

1,860 

174 

5-17D 

300 

106 

11-15D 

5,400 

707 

5-350 

1,743 

619 

11-25D 

2,592 

885 

5-37F 

391 

154 

11-37E 

1,592 

138 

5-380 

421 

178 

11-85E 

6,442 

815 

5-77F, 

650 

127 

11-950 

9,961 

1,114 

5-78E 

2,294 

225 

11-155D 

3,326 

843 

5-1150 

2,126 

893 

1 1-555D 

730 

356 

5- 2370 

887 

195 

11-587R 

138 

286 

5-278E 

577 

199 

12-27D 

136 

177 

6-1250 

2,026 

317 

17-15E 

4,124 

402 

6-157E 

360 

105 

17-25D 

15,125 

716 

6-215F. 

1,642 

4S0 

17-320 

178 

64 

6-217F. 

225 

100 

17-350 

12,998 

572 

6-3150 

3,915 

575 

17-5  IE 

30,277 

2,800 

6-40  IF. 

253 

106 

17-57D 

1,258 

149 

6-415E  SO 

3,155 

578 

19-35E 

754 

654 

6-415K  TOW 

2,253 

578 

19-37E 

154 

196 

7-15F. 

1,476 

830 

19-55F, 

917 

688 

7-17F. 

104 

184 

30-17E 

197 

61 

7-25F. 

4,717 

1,027 

30-220 

367 

118 

7-4  2  F. 

837 

123 

51- 2D 

2,801 

144 

7-45F 

4.937 

901 

55-17E 

731 

168 

8-77C 

166 

105 

55-18E 

1,239 

182 

8-1270 

265 

97 

55-56F. 

932 

72 

9-70 

599 

181 

55-89E 

581 

139 

9-90 

649 

201 

55-1170 

606 

329 

9-170 

479 

92 

55-458D 

865 

223 

9-470 

1,183 

246 

55-469D 

1,146 

271 

9-750 

1,741 

574 

44-5450 

6,274 

549 

9-1970 

543 

185 

9-3571) 

361 

293 

Total 

171,402 

27,682 

10-7F. 

256 

150 

10-1050 

1,421 

599 

TABLE  A8 


I 

I 

V 

i 

l 

f 


TQE  Materiel  Volut  and  Materiel  Tom  Used  To  Develop  o  Materiel' 
Tonnoge-Eitimoting  Relotion  22 


TOE 

TOE 

thou*  of  dollars 

Volvo  actvol  ront 

Pr#dict*d 

mot«n«l 

tons 

i-:n 

$:»:> 

110 

.126 

.1-171) 

120 

117 

180 

3-U7K 

30.1 

■31 

112 

V1T1) 

100 

,.;K' 

IV 

5-3.1D 

1.711 

,M2 

02 1 

$-37F 

391 

1»  1 

171 

VV7K 

t,10 

619 

‘l  ”vH 

5-78K 

2.291 

1  321 

:.I09 

S-l  15D 

2.126 

1.116 

1  0.12 

S -2171) 

887 

607 

o17 

■V27HK 

-ITT 

181 

.113 

6-101K 

213 

Ilf 

121 

8-127 

261 

1.17 

•129 

<5-70 

599 

.110 

7,11 

9-90 

619 

7,11 

518 

9-171) 

479 

129 

101 

9-171) 

1.183 

1,287 

717 

9-197D 

.113 

111 

522 

io.io.in 

1.12’. 

1,001 

816 

10-107D 

6ft$ 

XHH 

$99 

10- USD 

1,912 

1.288 

991 

11-17.1) 

.1.400 

2,106 

2,1-50 

11-87, K 

6. 112 

2,221 

2,199 

1 1-97,1) 

9,961 

2.119 

3.679 

11-18711 

I3H 

2f>? 

.186 

>7-.M|) 

1.1,12.1 

i.HT.n 

.1.109 

17-7,  IK 

30.277 

10.972 

10.188 

19-l.1i: 

751 

$7:1 

.192 

19-171: 

1.11 

i ,  i 

392 

19-isi: 

917 

n 

617 

lo- 1 7i: 

197 

6"> 

106 

S3- 171: 

711 

-oo 

.la"* 

vviHi: 

1.219 

1,070 

•  .)> 

.11-  .161' 

912 

66 

6.2 

.11-1171) 

CO 6 

102 

.7  U 

11- 1.181) 

R0$ 

662 

610 

64 


TABLE  A 9 


R*ploc*mtnt  Troininj  in  US  Army  Training  Ctrtttrs,  Doto  FY64-F  Y66  2' Ja‘ iV 


Cettgory  j 

|  Ac !  ual 
FV64 

FY64 

Btagat 

FY65 

FY66 

HI’ A  2150,  Heplaccmcnt  1  ruining 

22.722.509 

2 1,808.000 

25.202,000 

23.172.000 

in  I  S  Arm>  1  ruining 

Center*,  dollars 

Lena  HOT(!  basic  camp 

— 

— 

88,000 

Lens  c->  rial  Training  and 

— 

— 

— 

2,636,000 

Ki  ..  .icnt  Program 

Total  fori  c-drprndcnt  coats. 

22.722,609 

21,508.000 

25. 202,000 

20,718,000 

dollars 

Total  Active  Armv  basic  trainee# 

266.89C 

219,393* 

209.860" 

228,187" 

Com  per  traioc?.  doll  ora 

85 

113 

120 

91 

Training  rate 

0.310 

0.271" 

0.251* 

0.266" 

Cost  per  incremental  military 

26 

3) 

30 

man,  dollars 

"Previous  Lycor  averagt. 


TABLE  A10 


Local  Headquarters  and  Command  Administration3 


Cofagory 

Account  no. 

BPA  2009-9010, 
(tailors 

Total  BPA  9010, 
dollars 

l-ocul  Headquarter*  and  Command  Administration 

87,174,000 

219.182.000 

Headquarter*  Operation* 

SC  A  9010. 1 

7O.B17.CO0 

183,053,000 

Preservation  of  Order 

SC  A  9010.2 

8,108.000 

23,279,000 

Ceneral  Kducal  tonal  Development  of 

Military  Peraoi  ucl 

SCA  9010.3 

7,752,000 

12.053.000 

BOQ  and  Civilian  Dormitury  Furniture 

SCA  9010.4 

797.000 

797,000 

Military  men 

617,295* 

961,700" 

Force-dependent  coat  per  military  man 

34 

57 

"Men.  not  dollars 


65 


1 

* 

! 

/ 

» 

i 

Loco!  Mmntanonc* 

iktt 

TABLE  All 

and  Managtmanl  of  Facilities' 

<v«  f*tilt»i»*  *nlyl 

f 

1 

C 

5 

i 

i 

i 

? 

i 

BPA  2009-9030,  Total  BPA  9030, 

.  \ 

CotapUs-y 

Account  no 

do! 

Ort 

dot  ior  i 

) 

f  l^cual  maintrnaiKf  aod  mana^fafni  of  [at  ilitipa 

(•dive  facilities  only  ) 

221  078,01X1 

VU  .608.000 

Utilities 

SC  9030. 1  2 

•n.r.w.ooo 

12H.H2.tHX) 

Fife  Prevention 

SC  9030.13 

“.t.ooo 

1R.  H2.000 

Maintenance  and  Repair* 

SC  9030.1  J 

«M.r» 

10.000 

ir>o.ot  i.ooo 

Other  Repair*  and  liiiitica 

SC  90.IC.I5 

I2.HI9.018) 

21.  .''>23.000 

t  Alterations  and  Minor  Constitution 

SC  9030.16 

1 1.0.56.000 

lf>.  200.000 

Military  men 

6  47.295“ 

9t»i.;oo* 

! 

[  Force-dependent  coat  per  military  man 

M2 

.1  w 

Slto,  not  dollar*. 

TABLE  A12 

Support  Mointtnonc*  (BPA  9040)’ 

BPA 

BPA 

SCA  2009.1,  SC 

A  2009.2 

2009-9040, 

9040  (Total), 

Account  noma 

Account  r>0. 

dollort 

dollatt 

dollars 

dollors 

FY66 

i 

Weapons 

SCA  90  JO.  1 

3,087.000 

298.000 

3,385,000 

5,031,000 

i 

Combat  Vehiclea 

SC  A  90  JO.  2 

6,052.000 

200.000 

6.252,000 

8.368,000 

Tactical  and  Support 

\  ehicles 

SCA  9010.3 

27,901.000 

2,309.000 

10,216,000 

.38,31  t.OOO 

Klecironica  and  Communica¬ 

tions  K.quipment 

SC  A  9010.1 

7,130,000 

1.92’,  ,000 

9,057,000 

13,018,000 

' 

Aircraft 

SCA  5010.5 

8.009,000 

190,000 

H.  199,000 

11.413.000 

Miaaile  Syatema 

SCA  90 JO. 6 

9,730.000  2 

1.122.000 

30.852.000 

31.217.000 

i 

Special-Purpose  Equipment 

SCA  9010.7 

28.6J2.000 

4.128,000 

32.770.000 

15.588.000 

f 

Total 

Total 

90.:>51 ,000  30.I7J.000 

120.72S.0f8t 

153.009,000 

f 

f 

FY64 

Weapons 

SCA  9010.1 

3.33I.OOO 

1HO.OOO 

3.5)1.000 

5.326.000 

1 

Combat  Vehicle* 

SCA  9040.2 

6,546.000 

200.300 

6,7  16,000 

9.808.000 

t 

Tactical  and  Support 

I 

Vehicle 

SCA  9010.3 

30.950.000 

1.979.000 

32.929.000 

12.676.000 

t 

hi ect runic*  and  Communica- 

1 

liona  hquipmenl 

SCA  90J0.  J 

7,077.000 

1.902.000 

8.979,000 

13.228.000 

Aircraft 

SCA  9040.5 

6.434.000 

129.000 

6.563.000 

13.961.000 

Misaile  System 

SC  A  90  JO  .  6 

9,976,000  2 

4,302,000 

31.278.000 

37.480.000 

»  Spi  t  i  at- Purpose  Kquipment 

SCA  "010.7 

28,179,000 

1. 12 1 .000 

32.600,000 

16.372.000 

* 

• 

3 

92.  J93.000  33.113.000 

125.606.000 

168.851.000 

i 


TABLE  A 13 

Tk*  Army-  Ffrtril  Pf^geom  and  Lovndry  ©nd  Dryctaomng  StrvlCCl* 


Account 

Account  no. 

SC  2009-9050.**, 

dollor* 

$C  9050  xx, 

dollor  i 

Hie  \rmv  fond  Program 

11,272.000 

13,831.000 

Operation  of  Issue  Commissar ies 

SC  9030.41 

4,427,000 

7.520,000 

Operation  of  (*wri*on  Bread  Bakeries 
Operation  of  Central  Veal  Processing 

SC  9030.42 

325.000 

512,000 

facilities 

SC  9050.  43 

735.nnn 

1,015,000 

Operation  of  Messrs 

SC  9030.44 

2,720.000 

1.608.000 

Operation  of  Central  I’astrv  kitchens 

SC  9030.43 

.59.000 

176,000 

Military  men 

647.293* 

961.700* 

hone- dependent  coat  per  military  man 

13 

14 

l.aundry  and  Dryt  leaning  Services 

8,240.000 

12.133,000 

Army  Operated  1-aundry  facilities 

SC  9050.51 

7,1.54,000 

10,293,000 

Army  Opcratrd  Dryclcaning  facilitim 
Contractual  l  aundry  and  Drycleaning 

SC  9030.52 

512.000 

749,000 

Services 

SC  9030.53 

604,000 

1.091,000 

Military  men 

Korcc-dependent  coat  per  military  man, 

647,295* 

961,000* 

dollars 

13 

13 
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INTRODUCTION 


Appends  B  contains  historical  budget  cost  and  work- measurement  data, 
by  Budget  Program.  These  data  were  used  as  reference  and  background  for 
both  the  structural  analysis  and  the  development  of  CERs.  They  are  provided 
in  this  appendix  as  a  body  of  data  for  the  reader's  reference  and  for  preserva¬ 
tion  for  future  work  In  OMA  analysts. 

TABLE  Bl 


Total  Coit  ond  Rorklaod*,  CoK  p»r  Worklood  Unit  for 
BP  2200  Activity  for  FY64-PY66:‘ 


Activity 

Acluol  co»f  in 

BkxJget  coat,  tfolloei 

FY6A  dollor,0 

|  FY64 

i  FY“  1 

FY66 

Supply  Oepoi  Operation* 

SC  A  2220.1  CONI'- 

Reef  ivi-g 

7.105.000 

6.786.000 

11.399,000 

7.086.000 

Skipping 

18.176.000 

18,580.000 

24.096,000 

16, 122.000 

Ntor^r 

7.945.000 

10,258.000 

10.623.000 

7,611.000 

Receiving,  Nona 

i. 046, 000 

i. 164.000 

1.719.000 

995,000 

dipping.  StMt» 

1.216.000 

1.441.000 

1,672.000 

1.097.000 

Storage,  Stont 

5.571.000 

6.618.000 

7,219.000 

5,270.000 

Receiving.  cunt  per  Non 

-.08 

5.83 

6.63 

7.12 

Skipping,  ionl  per  Stun 

14.71 

12.90 

U.4t 

14.97 

Storage,  Hint  per  Non 

1.4.1 

1 .55 

1.47 

1.45 

Total  coat  per  Non 

21.22 

20.28 

22  ”i  1 

23.51 

STA  2220.1  0.rr««. 

Receiving 

.1.  1 18.000 

3,510.000 

3,599.003 

3,197,000 

bkippiop 

4.712,000 

3.986.00C 

4.220.000 

4,368,000 

S«o*M« 

1.714,000 

5,496.000 

3.318,000 

2,290,000 

Receiving,  Non# 

1,021,000 

1,060.000 

1.0.56.001) 

946.000 

Skipping,  Sion* 

1.120.000 

1.030.000 

1,017,000 

1 ,028,000 

Storage,  Non* 

1.421.000 

1.621.000 

1.589.000 

1.258.000 

Receiving,  com  per  Non 

3.08 

3.11 

3.41 

3.38 

SkipviBR.  coat  p*r  Sroa 

4  11 

1.87 

4.03 

1.25 

Storage.  c«mt  per  Non 

2.61 

1.19 

2.10 

1.82 

Total,  coni  per  Non 

Q.92 

10.60 

9, .51 

9. 15 

Laid  Trasapororioa 

SC.  A  2250  1  COSTS 

AawMt,  tons 

845.000 

1,027.000 

1.14.1.000 

823.000 

Total  cent 

29,318,219 

4l.t74.000 

IB  .06 1.000 

29,037,000 

Coat  per  ton 

.14.70 

40. 1H 

XI. 29 

15.28 

SCA  2250  1  (X,r«-a. 

Amount,  tons 

4,107,000 

4.198.000 

4.61.1,000 

4,248,000 

Total  cunt 

24,762,235 

26.105.000 

23.496,000 

25,795,000 

float  per  too 

6.0.5 

5.98 

5.07 

6.07 
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TABLE  B1  (continued) 


Activity 

Actual  cost  in 

Budget  cost,  dollars 

FY64,  dollars0 

FY64 

FY65 

FY66 

SC  A  2250.1  Worldwide 

Amount,  tons 

4,952,000 

5,425,000 

5,776,000 

5,071,000 

Total  cost 

54,080,454 

67,779,000 

61,557,000 

54,832,000 

Cost  per  ton 

10.92 

12.49 

10.66 

10.81 

Sea  Transportation 

SCA  2250.3  Army  dry  cargo 

Amount,  measuring  tons 

5,317,761 

4,791,000 

5,212,100 

5,219,600 

Total  cost 

114,863,627 

95,242,000  108,307,000  114,885,000 

Amount,  Stons 

2,127,104 

1,916,400 

2,084,840 

2,087,840 

Cost  per  Sion 

Operation  of  ports  and  terminal 

54.00 

a 

49.70 

51.94 

55.02 

SCA  2270.1  CONUS 

Amount,  measuring  tons 

4,794,180 

4,196,100 

4,461,500 

4,880,000 

Total  cost 

31,977,333 

29,005,000 

31,004,000 

31,292,000 

Amount,  Stons 

1,917,672 

1,678,440 

1,784,600 

1,952,000 

Cost  per  Ston 

16.68 

17.28 

17.37 

16.03 

SCA  2270.1  Overseas 

Amount,  measuring  tons 

7,574,800 

6,788,700 

6,841,400 

7,245,600 

Total  cost 

25,208,249 

22,163,000 

23,945,000 

24,683,000 

Amount,.  Stons 

3,029,920 

2,715,480 

2,736,560 

2,898,240 

Cost  per  Ston 

8.32 

8.16 

8.75 

8.52 

aExcept  as  noted  in  stub  column. 


TABLE  B2 

Cost  of  Supply  Depot  Operations  for  FY64-FY66  28'29,3° 


Activity 

Actual 

FY64 

Budget 

FY64 

FY65 

FY66 

Supply  Operations 

SCA  2220.1  CONUS,  cost  per  Ston,  dollars 

46.16 

40.95 

45.01 

44.97 

Receiving 

13.91 

11.83 

13.41 

13.62 

Shipping 

29.42 

25.99 

28.68 

28.58 

Other  storage 

2.83 

3.13 

2.92 

2.77 

Other  related  activities  (fraction) 

0.51 

0.52 

0.83 

0.57 

Receiving 

0.11 

0.10 

0.2i 

0.13 

Shipping 

C.28 

0.27 

0.43 

0.30 

Other  storage 

0.12 

0.15 

0.19 

0.14 

SCA  2220.1  Overseas,  cost  per  Ston,  dollars 

20.25 

21.23 

19.22 

17.38 

Receiving 

6.76 

6.74 

6.84 

6.25 

Shipping 

8.31 

7.76 

8.14 

7.77 

Other  storage 

5.18 

6.73 

4.24 

3.36 

Other  related  activities  (fraction) 

0.64 

0.65 

0.50 

0.64 

Receiving 

0.19 

0.18 

0.16 

0.21 

Shipping 

0.25 

0.20 

0.19 

0.28 

Other  storage 

0.20 

0.27 

0.15 

0.15 
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TABLE  B3 

Major  Overhaul  and  Maintenance  of  Materiel,  Historical  Data  for  FY64-FY6628, 59,30 


BPA  2310,  Major  Overhaul  Activities 
Weapons 
Combat  vehicles 
Tactical  and  support  vehicles 
Electronic  and  communications  equipment 
Aircraft 

Missile  systems 
Other  major  equipment 

BPA  2350,  Related  Maintenance  Activities 
Repairs  and  serviceability  testing 
Fabrication 

Aircreft  heavy  maintenance 
Other  related  maintenance 

SCA  2350.5,  Basic  Issue  List  hems 


Actual  cost  in 

Budget  cost,  dollars 

FY64,  dollars 

FY64 

FY65 

FY66 

94,913,102 

107.726,000 

120,469,000 

121,869,000 

1,564,429 

3,219,000 

1,779,000 

6,401,000 

28,565,053 

28,383.000 

32,900,000 

26,134,000 

5,230,020 

9,351,000 

8,960,000 

10,042,000 

9,830,320 

16,157,000 

11,379,000 

12,922,000 

38,536.566 

37,409,000 

46,600,000 

45,706,000 

6,167,181 

6,123,000 

10,006,000 

13,080,000 

5.020.543 

7,084,000 

8,845,000 

7,584,000 

30,725,806 

38,341,000 

32,537,000 

31,146,000 

8,291,442 

16,041,000 

10,706,000 

11,578,000 

1,313,659 

2,700,000 

1,103,000 

957,000 

11,143,250 

13,800,000 

12,118,000 

9.766,000 

9,977,455 

5,800,000 

8.610,000 

8,845,000 

5,773,990 

4,810,000 

4,338,000 

3,905,000 

TABLE  B4 

Other  Variable  Depot  Maintenance  Cost  Factors  for  FY64-FY66  Computed  from  Budget  Data 


Activity  or  cost  factor 


Major  overhaul  activities  (less  weapons) 
Other  force-unit  depot  maintenance  costs 
Weapons 

Related  maintenance  activities  (less 
aircraft) 

Basic  issue  list  items 
Other  variable  depot  maintenance  cost 
factors 


Actual  cost  in 

Budget  cost,  dollars 

FY64,  dollars 

FY64 

FY65 

FY66 

93,348,673 

104,507,000 

118,690,000 

115,468,000 

26,920.975 

32.570,000 

26,536,000 

31,686,000 

1,564.429 

3,219,000 

1,779,000 

6,401,000 

19,582,556 

24,541,000 

20,419,000 

21,380,000 

5,773,990 

4,810,000 

4,338,000 

3,905,000 

0.2884 

0.3116 

0.2236 

0.2744 

72 


i 


TABLE  B5 

Medical  Co»t»  Military  Man  fer  Actual  FY62-  FYA4; 
Budget  FY64-FYW3 


Active  O'  ny 


Medical  CO*'  pec  mill 


TABLE  B6 

Medical  Cotti  for  Active  Army  plus  Dependent!  (or  Acluol 
FY62-FY64  and  Budget  FY64-FYAAJ,-J9 


Yoor 

Colt,  dollori 

Total  octivo  o»my 
Strength  plci 
d*pond#nf » 

Madieol  cost  pot 
parion,  dcllor* 

At  tual 

H02 

114.300,90 ) 

2,360.061 

37 

KY6.3 

1ST.  710.633 

2.480,916 

.36 

FY64 

132.118.831 

2,272.100 

.38 

Hodpft 

FY64 

134,201,000 

2,2S8.b5l 

59 

FY65 

137, 442, 000 

2,24*8.3 1 1 

60 

FY66 

137,444.000 

2.273,700 

60 

TABLE  B7 

Modlcol  Coil!  por  Mililory  Men  by  8PA»  for  Budget 
FY64-FYW3*-30 


Budget  cott 


FY65  FY66 


BP?  400 

Com 

per 

m  i  1 1 1 

mar., 

,  dollar* 

BPA  21 

120 

Cou 

per 

medical 

action,  dollar* 

Com 

p«r 

military 

man. 

,  dollars 

BPA  2430 

Cow 

per 

medical 

aac  tii 

an,  dollars 

Cow 

per 

ntilitery 

mu, 

,  dollar* 

BPA  2440 

Cow 

per 

military 

man 

,  dollar* 

Ho»p 

it  «1 

rate  prr 

100 

■trength 

Cow 

per 

paheot  i 

d«). 

dollar* 

TABLE  B9 

Army-Wide  Activities  (BP  2$Q0)-~Histpri$o!  Oqto  FY$4-FY$$J** i0 


AMS  Code  Activity 

Actuol  cost  in 

Budget  cost,  dollofs  ^ 

FY64,  dollori 

FYM 

FY65 

FY66 

Variable  coat  activities,  total  <  oat 

HP  A  2520.  Major  Field  Command 

77,262,285 

74,061.000 

68,547,000 

71.732,000 

llradquc'iera 

BPA  2530,  Recruiting  and  Other  Personnel 

Support 

21,128,901 

21,174,000 

20,691.000 

22,055,000 

BPA  2540,  Other  Administrative  Services 

7 1 ,691 ,576 

68,714.000 

70,439.000 

84.909,000 

BPA  2580,  Army-Aide  Finance  and  Audit 
Services 

41,436,775 

45.442.000 

46,939,000 

18,729,000  i 

Variable  cost  activities,  total  coat  per 
military  man 

222 

217 

211 

236 

BPA  2520,  Major  Field  Command 
Headquarters 

80 

77 

70 

7-1 

BPA  2530,  Recruiting  and  Other 

Personnel  Support 

22 

22 

21 

1 

23  ] 

BPA  25-JO.  Other  Administrative  Servicer 

74 

71 

72 

88 

BPA  2580,  Army- Aide  Finance  and  Audit 
Services 

46 

47 

48 

51 

Variable  coni  activities,  cost  per  military  man 
(total  coat  multiplied  by  2  x  10 
BP  A  2520,  Major  Held  Command 
Headquarters 

BPA  2530.  It  ecruiting  and  Other 
Personnel  Support 

IIP  A  2510,  Other  Administrative  Services 
BPA  2590,  Army* Vide  binance  and  Audit 
Services 


42 

42 

41 

45 

15 

14 

14 

4 

4 

4 

1 

14 

14 

17 

9 

9 

9 

10 
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